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All general assumptions and projections used in the 
following Mineral Industry Study, Yukon Territory, 
comprising part of the Yukon Economic Study under- 
taken for the Department of Indian Affairs and North- 
ern Development and the Government of the Yukon 
Territory are only for the purpose of estimating and 
forecasting the mineral potential of the Yukon Ter- 
ritory. Resources Engineering of Canada Limited, 
D. W. Carr & Associates Ltd., and the Minister of 
Indian Affairs and Northern Development, hereby 
disclaim any and all responsibility with respect to 
any use or misuse of the said Mineral Industry Study, 
Yukon Territory, or any part or parts thereof for 
promotion or any other purpose or purposes by any 
person or persons, 
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SUMMARY AND CONCLUSIONS 


l- Annual Mineral Production 


Prior to World War II the mineral production of the 
Yukon Territory was comprised mainly of gold and silver, and 
annual production value ranged between three and six million 
dollars. Exploration activity increased considerably after 
completion of the Alaska Highway in 1943 and an increase in 
mining activity occurred in 1947 when the United Keno Hill Mines 
were brought into production. Improved technology in geophysical 
and geochemical prospecting led to the reappraisal of many old 
prospects and workings during the 1950's. Increases in metal 
prices for copper, lead, zinc, and silver in the mid-1960's 
resulted in another upsurge in mineral exploration. Favourable 
mining regulations and tax laws, and Government assistance for 
basic services, resulted in a rapid expansion of exploration and 
the current development of three large new mines. 


If present conditions and trends continue, the value of 
production is expected to increase from its current annual level 
of $14, 700, 000 to about $50,000,000 by 1970, This increase will 
result from the new mines of Anvil, Cassiar and New Imperial 
now under active development. Many other ore bodies are known 
in the Yukon, but under present conditions they are marginal and 
most can be expected to remain dormant until conditions change. 
In the meantime, new development is likely to be confined to 
higher grade ore deposits from which commercially acceptable 
concentrates can be produced economically. 


Further substantial growth of the mineral industry in 
the Yukon will depend upon new discoveries and the extent of 
public and private investments in new services, facilities and 
other developments. Other important factors are (i) the 
availability of funds for exploration efforts from industry and 
government, (ii) the comparative level of profits to be earned 
by prospectors, developers and mining companies, and (iii) the 
investment climate as influenced by tax incentives and the laws 
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and regulations imposed on the mining industry. These factors 
are inter-related and they are controllable to a large extent. 
The growth potential will therefore vary over a wide range 
depending upon the objectives identified as desirable goals and 
policies. However, if the fullest potential is to be realized, it 
will be necessary to increase public expenditures substantially 
as a means of encouraging private investments in exploration 
and development. 


2- Mineral Potential 


From a geological point of view, the Yukon Territory 
is potentially endowed with a wide range and a substantial volume 
of minerals. ‘The presence of a lead-zinc-silver mineralogical 
province has been established in the southeast extending from 
Watson Lake northwards to Ross River and Mayo; this province 
covers an area that is approximately 400 miles long and 150 miles 
wide. The Anvil Mine near Ross River with reserves exceeding 
60,000,000 tons of ore, is being developed for production by 
1969; it seems reasonable to expect that other similarly large 
deposits will be found within this broad area. 


A promising copper-gold belt is centred on Whitehorse 
and extends nearly 350 milesin an east-west direction from 
Wolf Lake to Beaver Creek across a 75 mile width. Zinc 
showings appear frequently at the eastern end of this copper- 
gold belt whereas nickel showings are common at the western 
end. Considerable exploration work will be required to 
determine the commercial potential of this area. Two prospects 
in this area are under development by Arctic Mining Company 
and Hudson Bay Explorations. Other prospects are expected to 
be explored intensively in the near future. 


Asbestos showings occur within a narrow area 
stretching 150 miles in a northwesterly direction from Carmacks 
to Clinton Creek along the strike of the Tintina Fault. The 
Clinton Creek Mine at the north end is in commercial production 
and it reports ore reserves in excess of 25,000,000 tons which 
are expected to be ample for at least 20 years of production. 


Occurrences of coal are common throughout the entire 
Territory but as yet no serious attempt has been made to 
exploit these resources ona large scale. At least a dozen 
showings are known and inferred reserves are stated in the 
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hundreds of millions of tons. The area around Carmacks has 
received the most attention to date and it includes three inter- 
mittent producers for local heating requirements. However, 
considerable exploration and research work is needed to prove 
the usefulness of coal to the economy of the region. The 
importance of coal lies in its possibilities as a prime source 
of energy for electric power production in the Yukon and as a 
reductant for metallurgical processing. 


Ion ore occurs near Dawson and at the Crest site 
along the Snake River. Both are taconite types of concentrating 
ores but the Grestiore is high insphosphorus content. From a 
competitive point of view these deposits must be regarded as 
sub-marginal at present with respect to the recently discovered 
high grade deposits in Africa and Australia. Moreover, the 
lack of a cheap means of transportation is also a factor that 
delays commercial development of these iron ore deposits. If 
low cost transportation becomes available nearby, or if the 
feasibility of iron ore mining improves in the Yukon, these 
deposits may contribute significantly to mineral output. The 
realization of a cheap means of transportation in the Yukon might 
imply the construction of a standard-gauge railroad. By 
coincidence, iron ore appears to be the only commodity 
conceivable as having the high volume potential needed to justify 
such a railroad. 


There are indications of oil and gas in the north, 
central and southeastern parts of the Yukon. However, 
considerable additional exploration work would be required to 
prove their potential and to justify their development within the 
next decade. Recent discoveries of petroleum on the Arctic 
slope of northern Alaska near Prudhoe Bay, about 200 miles 
west of the Yukon border, might accelerate exploration activity 
in northern Yukon and in the Beaufort Sea. 


Industrial minerals such as barite and gypsum are 
also known to occur, but they are not commercially exploit- 
able under present conditions. 


3- Mining Industry's High Cost Problem 


The mining industry in the Yukon is presently faced 
with high production costs relative to competing areas and it 
meets these in part by working the high grade ore zones. . These 
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high costs are due to many factors, the most important ones 
being the following: 


a- 


exploration and development costs tend to 
be high, perhaps twice the level experienced 
in Ontario or southern British Columbia. 
These can be attributed to the difficulty in 
getting men into the field because of the 
general remoteness of the Territory, the 
need to provide basic camps for men, and 
the limited range of access roads. In 
addition, the exploration season is shorter, 
the mountainous terrain restricts the use 
of light aircraft, and there is generally 
little local labour available outside of the 
existing towns. 


capital costs tend to be higher by about 50% 
because of the high inward freight on all 
materials and supplies and the extra costs 
required to overcome the severe climatic 
conditions. In addition, there is a scarcity 
of skilled construction workers, few service 
facilities, and very limited local sources of 
supply for construction materials and equip- 
ment. 


the cost of operating a mine in the Yukon is 
considerably higher than elsewhere because 
of the high labour turnover and extra hiring 
and training costs, higher wage demands to 
meet the higher cost of living, higher electric 
power rates, higher costs of basic operating 
materials and supplies and the extra costs of 
delays and communications due to the 
isolation of the Territory. 


working capital requirements for mines in 
the Yukon are also higher because of the 
need to provide substantial inventories of 
spare parts and operating supplies, and the 
longer time required to receive payment for 
concentrates shipped over longer distances 
than is the case elsewhere in Canada. 
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e- the higher cost of freight on products from 
the Yukon due to the absence of effective 
competition among the carriers and the 
nature of the facilities available. In addition, 
the longer distances to commercial smelters 
add extra freight charges. 


The above disadvantages are estimated to add overall 
an average of $30 per ton as extra costs borne by the mining 
companies on all mine products shipped from the Yukon. 


4- Competition for Markets 


Because of its location, there is no large market 
nearby in Canada for the minerals produced in the Yukon - the 
Territory must compete internationally for the sale of its 
products. In virtually all cases the mineral products must be 
transported to tidewater ports where the marketing transactions 
are effected. The tidewater ports are therefore the real centres 
of international competition, and the costs to reach such ports 
have a decided bearing on the ability of Yukon mines to compete 
for world markets. 


The Yukon mining industry is at a severe disadvantage 
in this respect because the nearest tidewater port is at Skagway, 
Alaska, and is accessible at only a relatively high cost to the 
mine operators. Unfortunately, there is no alternative 
Canadian tidewater port that can be reached at a more reasonable 
cost to the mining companies. The present freight disadvantage 
relative to competing mines is estimated to average over $5. 00 
per ton of mine products on the short rail haul to Skagway, and 
to average at least another $10.00 per ton on the truckhaul to 
Whitehorse. The competitive position of the Yukon may there- 
fore be improved substantially only by making available to the 
local shippers some alternative transport services and alter- 
native tidewater ports. 


At the present time external market forces are 
favourable to the Yukon mining industry. The currently operat- 
ing mines appear to have long term contracts for their products, 
and by continuing to exploit the high grade ore zones they can 
absorb the ordinary fluctuations in prices. Mineral price 
fluctuations may however, affect exploration activity in the 
Yukon more than the mining operations, and they also influence 
the timing of new developments. Consequently the high risk 
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capital for exploration will generally be directed into countries 
where prices and costs are most favourable. The Yukon's 
competitive position on exploration and development capital is 
strong in terms of markets and prices but it can be enhanced 
by overcoming the present high cost problems that confront its 
mining industry. 


5- Mineral Production Potential 


If the optimum mineral potential of the Yukon is to be 
realized and developed, then aggressive measures must be 
taken to improve the competitive position of the mining industry 
in the Yukon. These measures include the provision of a rail- 
way, a tidewater port, electric power generation facilities, 
townsites, and social amenities. The extent to which government 
takes the initiative in providing this basic infrastructure can 
determine the degree of interest taken by industry in new mineral 
exploration and new mining development in the Yukon. Only by 
positive long term steps in the above directions will private 
industry be stimulated to accelerate development of mining 
operations especially on deposits considered to be marginal in 
grade under present conditions. 


Other key developments to be sought appear to be the 
initiation of lead-zinc smelting and iron ore mining on a large 
scale around 1980 to 1985. The value of mineral production 
could then approach $500,000, 000 annually by 1995. Sucha 
scale of production would entail a compounded growth rate of 
13% per annum and would require many years of careful planning, 
Capital expenditures of approximately one billion dollars each 
by industry and government over the next twenty years would 
be required to achieve these goals. 


6~ .Lead= Zine Smelting 


Secondary manufacturing in the Yukon is likely to be 
confined to the smelting of local ores. The possibility of 
establishing smelting complexes depends on the availability of 
suitable carbonaceous reductants, electric power at reasonable 
cost, reasonable freight rates, and a reliable long term source 
of concentrates. A lead-zinc-silver smelter appears to be a 
logical consideration for the Yukon because these conditions are 
potentially available. An independent custom smelter unconnected 
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with the present metals distribution organizations would not 
have a good chance of success. The demand for new lead-zinc 
capacity will justify a new smelting complex somewhere in the 
world within the next decade; this new smelter could be in the 
Yukon if the obstacles could be overcome. The availability of 
suitable carbonaceous reductants in the Yukon is perhaps the 
aspect that is most uncertain from a technical point of view. 
Considerable exploration and research will be required on the 
local coal, oil and natural gas resources to prove their 
suitability for smelting. 


7- Permanent Work Force 


The work force in the Yukon tends to be transient, 
attracting individuals for short periods (a few months to a few 
years) primarily for the money they canearn. The creation of 
a more permanent work force can make a major contribution to 
the mining industry potential. Large scale mining operations 
will require substantial increases in professional and skilled 
labour in the Yukon. A ten-fold population increase over the 
next twenty years is conceivable if the fullest production 
potential is to be realized. The Canadian mining industry is 
presently forecasting a shortage of skilled personnel throughout 
the country. Under these circumstances considerable effort 
may be required to attract skilled workers to the Yukon and keep 
them there as contented and permanent residents. 
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CHAPTER. 2 


RECOMMENDATIONS 


As a result of the observations and analysis of the 
mineral industry of the Yukon Territory by the study team, the 
following recommendations are proposed as being the likely 
measures that can accelerate the effective development of 
mineral potential in the Yukon: 


1. Some long term general objectives must be established 
by the appropriate Governments involved. These objectives 
would include the following - 


as 


to provide a Canadian tidewater port, capable 
ot berthing large ore carriers, as close: to 
the Yukon as is physically possible, and to 
have it ready for use by the late 1970's. 


to extend a standard-gauge railway into the 
Yukon from a suitable junction point on the 
east-west mainline in British Columbia. The 
railway should also serve the above tide- 
water port and should be ready for use by 
the late, 1970"s. 


to provide advance capacity of electric 
power inthe Yukon Territory in substantial 
amounts and to complete an effective trans- 
mission grid by the late 1970's. 


to complete a grid of airfields and develop- 
ment roads throughout the entire Yukon 
Territory by 1975: 


to complete the detailed geological survey 
and mapping of the entire Yukon Territory 
by 1980. 
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f- to assure private industry that the incentives 
and favourable tax treatment will remain 
available on a long term basis, at least till 
the year 2000. Policies must be developed 
to establish fair user charges for the 
services provided to industry by the various 
Governments. By this means it may be 
possible to establish a lead-zinc smelter 
complex and an iron ore industry in the 
Yukon. 


g- to stimulate and accelerate population 
growth of the Yukon Territory by providing 
the basic infrastructure and assisting in 
community and housing developments. 


Z. The following measures are recommended for immediate 
implementation by the appropriate Governments in the near 
future: 


a- to undertake comprehensive feasibility 
studies and site examinations for the 
proposed tidewater port - Kitimat or 
Prince Rupert are possible locations for 
such a port. 


b- to undertake comprehensive feasibility 
studies and route surveys for the proposed 
standard guage railway into the Yukon. A 
possible route could be a northwards 
extension from Terrace to Telegraph Creek, 
Cassiar, Watson Lake, Ross River, Mayo 
and Crest. 


c- to proceed with exploration and research 
on the Yukon coal resources for the 
purposes of i) verifying the reserves and 
quality of the known deposits, ii) ascertain- 
ing their suitability for thermal-electric 
power production, and iii) determining their 
suitability for coking and metallurgical use. 
Carmacks is a possible site for a large, 
centrally located thermal electric power 
plant. 
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d- to prepare a program for the proposed 
completion of the comprehensive geological 
survey of the Yukon Territory; and, to 
compile and maintain a bibliography of both 
public and confidential reports on the geology 
and mineral industry of the Territory. 


e- to construct development roads, bridges, 
and small airfields throughout the territory 
assitlustrated"inm Exhibit 2-1.» Thies might 
entail the construction of six new airfields, 
two thousand miles of new development 
roads, and six new bridges. 


f- to consider the feasibility of establishing a 
government agency to furnish capital and to 
act as landlord for housing development in 
the Yukon. 


oe Many suggestions were noted during the study that 
should provide added stimuli for developing the mineral potential 
of the Yukon. These were examined and they appear to have 
sufficient merit for future consideration. Those on which 
further studies are recommended include the following: 


a- the possibilities of establishing central 
residential communities in the cores of 
broad mining districts that have potential 
for development. The mining camps within 
these districts would then be small satellite 
communities served by daily air-bus service 
from the core communities. This concept 
may reduce the total capital outlays needed 
for townsite and community development. 
The core town may be the stabilizing feature 
that will attract miners and their families 
and thus reduce the turnover among the 
labour and professional classes. 


b- alternatives to the 'Northern Allowance" 
for Government employees, as for example 
the provision of an incentive by measures 
such as a special rebate of income taxes 
extended to all residents of the Yukon 
Territory. This rebate could be an amount 
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Cont'd 

equivalent to the cost-of-living differential 
plus a special inducement, and it could be 
expressed as a percentage (in the order of 

25 to 50%) of the taxes paid. An incentive 

of this nature may be essential to attract 

the professional and managerial skills that 
are also vital for implementing an accelerated 
development program in the rerTritory. 


to provide electrical heating as the standard 
form of heating for all residence and 
commercial establishments throughout the 
territory. This may be feasible if the 
feasibility for low-cost electricity from 
local coal is firmly established. 


to work diligently towards the establishment 
of a lead-zinc smelter complex in the Yukon 
by the late 1970's. In view of the substantial 
proven ore reserves and energy resources 
in the territory it may be possible to 

achieve this goal if the present disadvantages 
in the Yukon are overcome. 


to work aggressively towards the establish- 
ment of an iron ore mining industry in the 
Yukon in the 1980's. It may be possible to 
achieve this goal if the present disadvantages 
of the Yukon are overcome and if the steel 


industry is alterted early enough to incorporate 


the Yukon in its long term planning consider- 
ations. 
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CHAPTER 3 


INTRODUCTION 


Purpose and Scope 


This study relates to the examination of the mineral 
industry of the Yukon Territory to ascertain its potential for 
development and to identify various conditions under which such 
development might be accelerated. This study is part ofa 
comprehensive economic study of the Yukon which is being 
undertaken by D. W. Carr & Associates for the Department of 
Indian Affairs and Northern Development and the Government 
of the Yukon Territory. 


Terms of Reference 


The general terms of reference are described in the 
proposalfor an Economic Study ofthe Yukon Territory submitt- 
ed to the Department of Indian Affairs and Northern Development 
by Dr. D.W. Carr in March 1967. Resources Engineering of 
Canada Limited is acting in the capacity of an associated con- 
sultant with particular responsibilities for studying and analy zing 
the mineral industry. 
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CHAPTER 4 


YUKON TERRITORY - DESCRIPTION 


Location 


The Yukon Territory, occupying the northwest corner 
of Canada, is bounded by Alaska onthe west, the Beaufort Sea on 
the north, the Northwest Territories on the east and British 
Columbia onthe south. All ofthe Yukon lies between latitude 60° 
on the south and latitude 70° on the north, and is situated west 
of the Mackenzie River height-of-land as illustrated in Exhibit 
4-1, the map of the Pacific Northwest. 


The area ofthe territory is 207, 076 square miles and 
is mostly mountainous. The region includes some forest resources 
in the south, furs and hydro-electric potential in the interior, 
and mineral resources throughout the entire territory. 


Phy siography 


Several great mountain ranges of the West Cordilleran 
region with northwest-southeast axes cross the Yukon Territory. 
The major mountain systems are shown in Exhibit 4-2, and 
include the St. Elias and Coast Range onthe southwest, the 
Selwyn, Mackenzie and Richardson to the east, the Ogilvie in 
the centre andthe British Mountains to the north. The terrain 
is rugged and the mountain peaks vary in height considerably 
from4, 000 feet in the Selwyn Mountains to over 19,000 feetin 
the St. Elias which includes Mount Logan, the highest peak in 
Canada. Most ofthe territory lies at least 2,300 feet above sea 
levelinelevation. The St. Elias and Coast Mountains are form- 
idable barriers that prevent easy overland access to the Pacific 
Ocean from the. Yukon, Territory. | 


Betweenthese mountain ranges lie the major river 
systems and water basins as shown in Exhibit 4-3. The most 
important one is the Yukon River which ‘drains approximately 
85% of the territory. The rivers also present complications to 
overland travel within the Yukon; these problems arepresently 
being relieved by a bridge construction program and by the use 
of ferry services at strategic crossing points. 
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Climate 


The entire territory is within the sub-arctic climatic 
region. The mean daily winter temperature during January in 
the south at Whitehorse is -5°F. This mean daily temperature 
drops to -20°F north of Mayo Landing in Central Yukon. The 
northern portion of the territory is within the Arctic Circle 
where temperatures are considerably lower. The lowest re- 
corded temperature in Canada, noted at -81°F, was observed 
at the recording station in Snag near the southwest corner of 
the territory... The frost-free period in southern Yukon near 
Whitehorse averages 55 days; this period becomes consider- 
ably shorter as one moves northward in the territory. 


The mean daily summer temperatures in July at both 
Whitehorse and Mayo Landing are 55°R;: in the far north this 
mean temperature drops to 45°F. July is the warmest month 
and temperatures occasionally reach 90° but the usual daily 

: Oo 
high issaround 75 i. 


Precipitation is low and averages around 20 inches 
per year. .lts concentration in the summer, whenevaporation 
is low, permits sufficient moisture for plant life. 


Northern Yukon is known as the ''Land of the Mid- 
night Sun'' during the summer season. At Mayo and Dawson, 
the daylight hours exceed 20 hours in June; and corresponding - 
ly the daylight hours decrease to about 4 hours in December. 
The short daylight period in winter and the long duration ofthe 
winter season which extends from October to April restricts 
the available time for outdoor activities such as prospecting 
and mapping. 


The northern portion of the territory above latitude 
67° is within the continuous permafrost zone. The remainder 
of the territory is within a discontinuous permafrost zone that 
decreases in its intensity to the southwest. Only a smallpart 
of southern Yukon is outside of the permafrost limits in the 
Yukon Territory. As a result, special heating and foundation 
problems must be faced and overcome by constructionprojects 
such as mining plants and buildings. 
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Access 


Less than one third of the territory is served by 
public roads and highways in the Yukonas illustrated in Exhibit 
4-4. The only railway access is via the White Pass and Yukon 
Railway System which owns and operates anarrow-gauge railway 
between Skagway in Alaska and Whitehorse. This total rail 
route is approximately 110 miles long and operates in Alaska, 
British Columbia and the Yukon over this short length. The 
railway system also holds a franchise to operatea river barge 
fleet on the Yukon River during the summer months. The barge 
service was discontinued when truck-haulage on the improved 
highway systems proved to be a more effective means oftrans- 
port. 


The regionis served by the Canadian Pacific Airways 
with scheduled daily flights from Vancouver and Edmonton to 
Whitehorse, andby Wien Alaska Airways with scheduled flights 
from Juneau and Anchorage to Whitehorse. Several smaller 
private charter airlines also operate within the Yukon, the most 
important one being the Great Northern Airlines which operates 
from Whitehorse and Edmonton. 


The Beaufort Sea to the north is open to navigation 
for approximately 2 months during the year from mid-Juneto 
mid-August; arctic conditions and ice flows prevent a longer 
navigation season. There are however no port facilities onthe 
Sea other than at Aklavik and Inuviknear the mouth of the 
Mackenzie delta in the Northwest Territories; these townsare 
not connected with the present Yukon roads system. 


The Alaska Highway originates at Dawson Creek 
near the British Columbia-Alberta border some 364 miles 
northwest from Edmonton. It traverses the southern portion 
of the Yukon from Mile 776 near Watson Lake, through 
Whitehorse (Mile 915) and Haines Junction (Mile 1012) to the 
Alaska-Yukon border near Beaver Creek at Mile 1221. From 
the border point the road continues on to Fairbanks, Alaska, 

a distance of 308 miles. Another highway extends northwards 
from Whitehorse and it passes through Carmacks (Mile 110), 
to Stewart Crossing (Mile 220) and westard to Dawson City 
(Mile 333) where it meets the Yukon River. There is nobridge 
across the Yukon River at Dawson City, however a ferry service 
is provided by the Territorial Government during the summer 
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and anice road is maintainedacross the river during the winter. 
The road continues in a westerly direction for 57 miles to the 
Alaska border and a 20-mile spur extends to the Clinton Creek 
mine, At Stewart Crossing a 60-mile spur road extends eastward 
to the Mayo and Elsa miningcamps. A newroad from Watson 
Lake to Ross River was opened recently and this is being ex- 
tended to Carmacks to serve the new Anvil lead-zinc mine. 


The existing road systemis shownin Exhibit4-4. The 
highways in the Yukon are gravel roads with 22 feet widths and 
designed totake trucktraffic with 45-ton loads. Construction 
costs for these highways are reported to be about $50,000 per 
mile. The road systemis used extensively by trucktransportsto 
haul supplies and concentrates for the mines. The American 
portion of the Alaska Highway is paved inits entirety; studies 
are in progress to ascertain the merits of paving the Canadian 
portion as well as some other northern roads. 


The present vendency of the government road construct- 
10n programs is towards highways rather than towards lower cost 
access and development roads which could be constructed for 
about $20,000 per mile. Approximately $2,500,000 per annum 
is currently budgeted for new roads and road improvements in 
phe Yukon, 


Communications 


The Canadian National and Canadian Pacific Telecom- 
munications systems, the Trans-Canada Telephone Networkand 
the Canadian Broadcasting Corporation provide communication 
services inthe Yukon. There is no television service in the 
territory at the present time but satellite relay stations are 
contemplated for the near future. 


Population 


The Dominion Bureau of Statistics reports the populat- 
ion of the Yukon Territory at approximately 15, 000 people of 
whom nearly 7, 000 live near Whitehorse. The other major pop- 
ulation centres are Watson Lake (1,200), Mayo-Elsa (1,000), 
and Dawson City (700). Approximately 81% of the population 
is of European decent; the Indian population is 15%, and the 
Eskimo population is 1%. Whitehorse serves as the capital city 
of the territory and housesthe government and administration 
facilities that come under the Department of Indian Affairs and 


Northern Development. 
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DEVELOPMENTS IN ADJACENT REGIONS 


Alaska 


The mineralindustry inthe State of Alaska has develop- 
ed slowly and very little exploration activity is noticeable there 
today. Approximately a dozen companies are active and the 
largest mine (currently under active development) will produce 
only 130,000 tons of copper ore after production commences in 
1969, The reasons forthis relative inactivity may be the adverse 
staking laws, rugged terrainwhichrenders exploration costly, 
and the fact that there are notax incentives as inCanada. There 
are, however, se: eral showings ofiron ore, tin, copper, gold 
and silver throughout the State; inaddition, severalnon-metallic 
minerals have also been discovered among which barite may 
have commercial significance. 


The State has an extensive highway system that 
connects withthose of the Yukon Territory and British Columbia. 
Several ocean ports are developed - the most important ones are 
at Anchorage, Skagway, Juneau, Sewardand Nome, The general 
relationship tothe Yukon Territory is illustrated in Exhibit 4-1, 
the Map ofthe Pacific Northwest. The State owns the Alaska 
Railroad Co. which operatesa standard-gauge rai;way, between 
Anchorage and Fairbanks, a distance of about 280 miles. Approx- 
imately 250,000 people live in Alaska, and the State 15 support- 
ed to a great extent by an economy based on the U. S. National 
Defense policy. Juneau, in the Panhandle, is the State Capital; 
Anchorage is the largest city and has a population of 50, 000. 
The University of Alaska is located in Fairbanks which has a 
population of 15,000 people excluding those at te US S! * Air 
Force Base, 


There are no large-scale electric power develop- 
ments in Alaska at the present time. An immense hydro- 
electric project on the Yukon River at Rampart 1s being in- 
vestigated by the State. This site is apparently capable of 
supporting at least a 2,000,000 KW plant with which the State 
hopes to attract electro-metallurgical industries to improve 
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its overall economy. The project is still in the early planning 
stages and no indications of probable timing are yet available. 
The Rampart site is approximately 350 miles west of Dawson 
and about 600 miles northwest of Whitehorse. Approval for such 
a hydro-electric development has not yet been sought from the 
Federal Power Commission nor from the International Joint 
Commission. The Canadian Government's position on this 
concept has not yet been disclosed, and is not expected to be 
made public until formal negotiations commence. 


Developments in Alaska canbe very significant intheir 
effects onthe Yukon. Ifthe Rampart Hydro Electric project 1s 
built, then mineral activity can be expected throughout Alaska, 
especially along the Yukoh border where asbe stos, iron ore and 
Some lead-zine occur. If major mineraldiscoveries are made 
then the eastward extension of the Alaska Railroadto the Yukon 
border, a distance of 200 miles would be a possible considerat- 
ion; under suchcircumstances extensions of the railroad further 
eastward to Clinton, Dawson and Ross River might also be con- 
ceivable. Such a rail route would unquestionably influence the 
rate of development of railways into the Yukon from other 
directions. 


Northern British Columbia 


Northern British Columbia above latitude 55° is re- 
latively uninhabitated and unexplored. Goldand silver from 
Atlin, and asbestos from Cassiar have beenthe mainminerals 
of importance produced in northern B.C, Recent exploration 
activity in the west side of the province is proceeding northwards 
along the east flank of the Coast Range Mountains. This isan 
area where immense deposits of copper and molybdenum have 
been developed such as at Granduc and B. C. Molybdenum. 
Other types of ore deposits including asbestos, lead, zinc,silver 
and nickel have also been found in this area. The region, how- 
ever, lacks road systems and railroad transportation facilities 
at present; a proposed Stewart to Cassiar highway is currently 
in the planning stages. 


There is no direct overland access fromthe Province 
throughthe Alaska Panhandle to an oceanport north of Stewart 
because ofphysiographic and politicalreasons. NorthernB. C. 
is accessible only by aeroplane as there is no road system into 
it north of Terrace. Such a road network is presently contem- 
plated in the long range plans of the British Columbia Govern- 
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ment. The northern British Columbia towns of Atlinaru Cassiar 
are connected by gravel roads with the Yukon road system - 
these will ultimately connect with the well-developed southern 
road systems in the Province. The northeast portion of the 
province is traversed by the Alaska Highway between Dawson 
Creek and Watson Lake; this highway also provides access into 
the Peace River area from Fort St. John. Dawson Creek isthe 
northern terminal of the Vancouver - Prince George highway. 


Ocean port facilities are being developed at Kitimat 
and Prince Rupert to accommodate grain, potash and coal 
exports from Western Canada. These communities are onthe 
Canadian National Railways east-west mainline to Edmonton 
through Prince George. An ocean port at Stewart is being con- 
sidered to accommodate the production from the Granduc Mine. 


Oil and gas exploration is intensive in Northeastern 
British Columbia where several fields with production potential 
have been located. One of the natural gas fields extends into 
the southeastern tip of the Yukon. 


The Peace River power project currently has anin- 
stalled capacity of 681,000 KW of power; this plant capacity 
will ultimately be increased to 2, 270,000 KW to provide power 
for the expected industrialization of the north. The Peace River 
power development is some 600 miles from Whitehorse but it 
is not connected with the Yukon electric power system. The 
transmission of electric power from British Columbia intothe 
Yukon 1s worthy of consideration in view of the high capital 
costs needed to build hydroelectric power plants in the Yukon. 


The economy of the Yukon is dependent considerably 
on developments in Northern British Columbia. The eastern 
flank of the Coast Range Mountains is becoming a copper- 
molybdenum producing centre that is extending northward from 
Hazelton to Telegraph Creek. This area will undoubtedly be 
served by a railroad spur from the east-west mainline in the 
near future!» Telegraph Creek is merely 300 miles from 
Whitehorse and about 400 miles from Watson Lake. The rail- 
road can conceivably be extended to either of these centres and 
up to Ross River to serve the lead-zinc distrct of the Yukon. 
Such a line could then be extended to Mayo and Crest witha 
possible branch to Dawson. The rate at which these develop- 
ments in British Columbia are constructed will unquestionably 
influence the interest in railroad construction into and within 
the Yukon. 
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Northwest Territories 


The main exploration activity in ‘the N.W. 1. is 
centred on oil and gas in the Mackenzie River Basin; and upon 
lead, zinc, silver and gold in the Great Slave Lake area. The 
western portion of the Northwest Territories, namely the regiom 
west of the Mackenzie River contains only one mine, the Canada 
Tungsten Mine. The area west of the Mackenzie River is in- 
accessible and is relatively unexplored for metallic minerals; 
it has however been subjected to intense oil and gas exploration 
The Only road into this portion of the territory isan access 
road to the Canada Tungsten Mine from Watson Lake on the 
Alaska Highway. The Canol Road, a temporary wartime road 
for a gasoline pipeline from Norman Wells to Whitehorse was 
abandoned after the war; its reconstruction is now under con- 
sideration by the Department of Northern Development. 


Recently, there have been discoveries of more 
tungsten, lead, zinc, and tin along the Selwyn Mountains which 
form a part of the border between the Yukon and the Northwest 
Territories. 


The most notable recent mining development in the 
N. W. T. has been the Pine Point Mine a subsidiary of Con- 
solidated Mining and Smelting Co. which commenced product- 
ion of lead, zinc and silver ores and concentrates in 1964. This 
mine has shipped concentrates to the parent company's smelter 
at Trail, B.C. and to the Bunker Hill smelter inIdaho. At 
December 31, 1966, the company reported ore reserves inthe 
main Pine Point mine and the adjacent Pyramid property at 
37, 800, 000 tons grading 2.9% lead and 6. 8% zinc per ton. The 
company's original 5,000 tons per day concentrator LSecunrent- 
ly being enlarged to 8,000 tons per day to permit treatment of 
Pyramid ore in 1969. Contracts were completed in 1966 for 
shipment of zinc concentrates to Ametalco and the Anaconda 
companies; and for shipment of lead concentrates to Mitsubishi 
Cominco Smelting Co. in Japan. The feasibility of smelting 
concentrates in the N. W. T. has been studied and negative cor 
clusions have been reached. In 1967, this mine alone shipped 
nearly $90,000,000 worth of metals in its concentrates from 
which it realized $42, 636,000 in net sales. Other producers 
shipped gold, tungsten, copper and cadmium valued at an 
additional $21,000,000. A railway line was recently extended 
to Pine Point from Edmonton to serve the mine. 
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CHAPTER 6 


YUKON MINERAL RESOURCES 


Sources of Information 


The mineral resources inventory of the Yukon was 
compiled by the authors of this report primarily from the 
available data at the Geological Survey of Canada and the 
Mineral Resources Division of the Department of Energy, Mines 
and Resources, and from the files and reports of the Depart- 
ment of Indian Affairs and Northern Development. In addition, 
the operating companies within the Yukon, the British Columbia 
and Yukon Chambers of Commerce, many private sources, and 
the press were also consulted for public information. The 
bibliography lists the reports and articles that were reviewed 
by the study team. 


Considerable information about the Yukon mineral 
resources and its mineral industry are lodged in the files of 
the various government departments. Many of these files and 
reports were hrought to the attention of the study team during 
interviews with interested officers from these departments who 
remembered relevant documents that they had seen. Consider- 
able difficulties were experienced in locating many of these 
items and in ascertaining what information is available because 
a consolidated index and bibliography of the public and the 
confidential data could not be located. The compilation and 

“periodic updating of such a comprehensive index and biblio- 
graphy would appear to be a worthy undertaking by the Depart- 
ment of Northern Development. Such records would be most 
useful in future research projects. 


Geology of the Yukon 


The Yukon Territoryis within the Cordilleran region. 
Its physical features, early geological work, and general geol- 
ogy were described by H.S.Bostock, R. Mulligan and R. J. W. 
Douglas in an article entitled''The Cordilleran Region" in 
Chapter VI of ''Geology and Economic Minerals of Canada"' 
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published in 1957 in Ottawa by the Geological Survey, Department 
of Minesand TechnicalSurveys. The following is a summary of 
relevant portions from this paper and the geology of the Yukon 
is illustrated in Exhibit 6-1. 


The western Cordilleran region is one of great geologi- 
cal complexity. It includes sedimentary and volcanic strata 
which range in age from Proterozoic to Recent during whichwere 
noted a number of periods of crustal disturbance accompanied 
or followed by uplift and erosion. These disturbances varied 
greatly in intensity, and probably somewhat in time, from 
place to place; those of late Mesogoic to early Tertiary times 
are the most prominent. During this interval the folded and 
faulted strata were invaded extensively by deep-seated granitic 
bodies, including such batholiths as the Coast, Nelson, Cassiar- 
Omineca and Mt. Nye, as well as a host of smaller intrusions. 
The Precambrian, Palaeozoic, and Mesozoic strata now lie 
for the most part in northwesterly trending folds on the flanks 
of intrusive bodies such as the Coast and Cassiar-Omineca 
batholiths. The Tertiary deposits include vast areas of only 
slightly disturbed volcanic rocks. Widespread mineralization, 
resulting in many deposits of copper, gold, lead, silver, zinc, 
and other ores accompanied or closely followed the Mesozoic 
and early Tertiary intrusions. A few metalliferous deposits, 
some of them of commercial importance, are thought to be of 
other ages. Coal seams are found in late Mesozoic and 
Tertiary strata. 


The eastern Cordilleran region is underlain by great 
thicknesses of Proterozoic, Palaeozoic, Mesozoic and some 
early Tertiary sedimentary rocks. For the most part these 
succeed one another without pronounced angular discordance 
and are generally unaccompanied by plutonic or volcanic rocks. 
They now form, in great part, lofty mountains of comparatively 
Simple structure. This region also contains extensive coal 
deposits and possibly important accumulations of petroleum 
and natural gas. 


Known Mineral Occurrences 


The most important minerals known to occur in the 
Yukon are gold, silver, lead, zinc, copper, asbestos, tungsten, 
cadmium, antimony, nickel, iron ore, coal, gas and oil. The 
general locations of these occurrences are widespread as 
shown in Exhibit 6-2. The following checklist is a summary 
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of these occurrences and their general locations: 


Main Minerals 
Antimony ore 
Asbestos 
Barite 


Coal 


Copper ore 


Gold 


Iron ore 


Lead-zinc-silver ore 


Molybdenum ore 


Natural gas 


General Location 


Wheaton River, Fish Creek. 


Clinton Creek, Klondike River, 
Quiet Lake, Alsek River, 
Lake Laberge. 


Frances Lake. 


Carmacks, Old Crow, 

Clinton Creek, Bonnet Plume 
Eagle Plateau, Mackenzie Delta, 
Burwash, Watson Lake, 
Carcross, Dezadeash Lake. 


White River, Whitehorse, 
Kluane Lake, Donjek River, 
Bennett Lake, Lake Aishihik, 
Mt. Nansen, Carmacks, 
Hoole River, Macmillan Pass, 
Cantun. 


Klondike District, Firth River, 
Old Crow, Blow River, 
Macmillan River, Mayo, 
White River, Forty Mile River, 
Carcross, Sixty Mile River: 


Crest, Clinton Creek, 
Bonnet Plume. 


Watson Lake, Mayo-Elsa, 
Ross River, Frances Lake, 
Pelly River, Sixty Mile River, 
Wolf Lake, Castle Mtn. 
Tombstone Mtn. 


Tower Peak, 
Beaver Creek, Montana Mtn. 


PeelPlateau, Eagle Plains, 
Beaver River. 
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Main Minerals General Location 


Nickel ore Mt. Doyle, Wolverine Creek, 
Burwash, Quill Creek. 


Oil Eagle Plains, Peel Plateau, 
Beaver River. 


Tin: ore Coal River. 


Tungsten ore Ross River, Macmillan Pass 
Tungsten, Kalzas Lake. 


A lead-zinc, silver district has been noted over an 
area measuring some 150 miles in width and 400 miles in 
length, extending in a northwesterly direction from Watson 
Lake through to Frances Lake, the Macmillan Pass, Mayo and 
into the Ogilvie Mts. This broad district includes the Anviland 
United Keno Hill mines as well as many interesting prospects 
and showings which remain to be explored. 


A copper district extends across the southern Yukon 
from around Wolf Lake westwards to the White River. Copper- 
zinc showings predominate at the eastern end; whereas copper- 
nickel, as well as native copper, are known at the western. 
end in the foothills of the St. Elias Mountains. Within the 
center of this district is located the New Imperial mine, a 
new copper producer. 


Asbestos showings occur along a narrow belt that 
follows the axis of the Tintina Trench. This zone extends for 
nearly 400 miles from about Watson Lake in a north-westerly 
direction to Carmacks, Dawson City and Clinton Creek where 
Cassiar's new Clinton mine is located. 


Coal occurs throughout the Yukon and has been 
found in twelve widely scattered areas. Mines have operated 
intermittently at Carmacks and near Dawson City. Thecoal 
districts have not been examined in detail and scant informat- 
ion is available on reserves, grade, and suitability for coking 


and metallurgical uses. 


Iron formation in sediments occurs in a narrow 
belt extending nearly 300 miles eastwards from Clinton Creek 
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to the Snake River north of the intrusives. 


Placer gold is reported in many area throughout the 
Yukon - the Klondike field near Dawson City is the most note- 
worthy one. Other areas of interest include the McQuesten 
River near Mayo and the relatively unexplored Blow River in 
the far north. 


Oil and gas have been the objects of several searches 
in the Beaver River area near the south-east corner of the 
Yukon, onthe Peele Plateau and in the Eagle Plain in the far 
north. Discoveries have been made but the commercial 
importance of the fields have not yet been determined. 


Major Deposits and Their Status 


The following are brief descriptions of the main 
mineral occurrences in the Yukon which include the major 
deposits and those with inferred potential. They are indexed 
numerically and their approximate locations are noted on 
Exhibitors. 


l- Clinton Creek Asbestos 


Asbestos occurs within ultrabasic intrusives over a 
wide area near Clinton Creek where a large ore deposit is 
presently being mined by Cassiar Asbestos Corp. Ltd. Ore 
grade runs about 10% fibre with recoverable values of approx- 
imately $14.00 per ton of ore. This is a medium length fibre 
that sells for about $175.00 per ton, f.o.b. Vancouver, B.C. 
Proven reserves are stated to be 25,000,000 tons and inferred 
reserves in the area exceed 50,000, 000 tons. 


2= ‘Coal*Creék Iron Ore 


Iron ore in the form of magnetite occurs in a pro- 
nounced iron formation on the north side of the Yukon River 
near Coal Creek. Geophysical work, trenching, and sampling 
have been carried out by the current owners - Selwyn Expior- 
ation Ltd. Extensive field exploration and drilling programs 
are planned for the 1968 season. Ore grade runs in excess of 
35% magnetic iron. Inferred reserves, according to the own- 
ers, exceed 250,000, 000 tons and are based on geological 
interpretations. The principals are currently seeking market- 
ing contracts and financing assistance to bring this property 


into production around 1975. 
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3- Klondike Gold 


Alluvial gold in unconsolidated conglomeratic beds 
occurs in the Klondike district near Dawson City in many of 
the stream beds and river valleys. Yukon Consolidated Gold 
Corp. Ltd. discontinued its dredging operations in the areain 
1966 when gold values were reported to be about 50¢ per cubic 
‘yard of material a grade substantially lower than the terminal 
operating costs of 80¢ per yard published by the company. 
Some thirteen small private operators using sluice boxes are 
still active in the general distrct and they report ore grades 
up to $2.00 per cubic yard. No data is available on ore re- 
serves but estimates unofficially range up to many millions of 
cubic yards, 


4- Mt. Nansen Gold 


Gold and silver in veins and fissures occur in the 
Mt. Nansen and nearby Freegold Mtn. areas near Carmacks. 
Peso Silver Mines Ltd. is conducting further exploration work 
on the properties at the present time. Ore reserves of about 
200,00 0. tons, conta ining,.0.5.0z.,.0f gold and 20:0. 07..,.0f silv.er 
per ton of ore are reported by the owners. The metal content 
in these reserves at current metal prices would be worth 
about $60.00 per ton of ore. 


5- Tantalus Butte Coal 


Coal deposits of Jurassic-Cretaceous age, and low- 
volatile bituminous in rank, underlie approximately 22 square 
miles of the Carmacks district. The coal occurs in three 
seams of minable thickness aggregating 15 to 25 feet. Three 
mines have operated intermittently providing fuel for local 
use. The Royal Commission on Coal reported some 53, 200 , 000 
tons of possible and probable ore in this area in 1947. The 
Yukon Coal Company Ltd. operates the Tantalus Butte Mine 
on a small scale for local heating requirements but it does 
not divulge reserves as very little exploration has been con- 
ducted on this deposit. 


6- Carmacks Coal 
A portion of the Carmacks coal field is being 
examined by Anvil Mining Corporation Ltd. but no information 


has yet been made public. Preliminary feasibility studies 
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for a mining operation have been completed and the findings 
suggest that in a small scale operation of 25,000 tons peryear 
coal can be mined by underground methods and delivered tothe 
surface for about $8.00 per ton. Anvil Mining Co. intends to 
use coal irom this mine in 1969 to heat its lead-zinc mining 
plant and to dry the concentrates before shipment to Whitehorse 


TenQuiliseCreek Nickel=Copper 


Copper-nickel in disseminated and massive sulphides 
occurs along Muill Creek near Burwash Landing. Hudson Bay 
Mining and Smelting Co. Ltd. has done extensive underground 
work on this property and reports reserves of about 738, 000 
tons grading 2. 0% nickel and 1.4% copper which represents 
about $457.00 in metal values per ton of ore at current metal 
prices. No production plans have been announced. 


SeOQuwiliiCreeki Nizkel 


Another deposit near Quill Creek, containing some 
542,000 tons, and averaging 1.7% nickel is being explored by 
Canalask Exploration and Development Co. This grade ofore 
represents about $32.00 per ton in metal values. Noproduct- 
ion plans have been announced. 


9- Dezadeash Copper 


Copper in the form of massive chalcopyrite is found 
near Lake Dezadeash and is being explored by Johobo Mines 
Ltd. No details are available. 


10- Whitehorse Copper 


Copper deposits occur along the contacts between 
discontinuous bodies of limestone and granitic rocks. New 
Imperial Mines Ltd. operates an open pit mine in this area 
and it has completed considerable exploration work in the 
surrounding area. Ore reserves in excess of 4,500,000 tons 
are claimed by the company. These are reported to contain 
1.2% copper and about $1.00 in precious metals for anaverage 
metal content valued at $14.00 per ton of ore. Additionalton- 
nages of similar ores are being proven at several nearby 
locations. 
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ll- Wheaton Antimony 


Antimony in disseminated and massive sulphides was 
found near Wheaton and was developed by the Yukon Antimony 
Corporation. Probable reserves of 350,000 tons containing 5% 
antimony have beenreportedbythe company. This ore would 
have a current value of $40.00 per ton in place. No product- 
ion plans have been announcéd. 


12- Montana Mtn. Gold-Silver 


Gold and Silver in vein deposits occur on Montana Mtn 
near Carcross and these are beingdeveloped for production by 
Arctic Mining and Exploration Ltd. Some 200,000 tons of ore 
containing 1 oz. of gold and about 4 oz. of silver per ton ofore 
are reported by the company. This grade would represent 
about $48.00 per ton of ore in metal values less penalties for 
the arsenic and antimony known to be associated with this 
complex ore. 


13- Faro Lead-Zinc-Silver 


Lead-zinc- silver sulphide ores ofthe replacement 
type occur in flat lying beds within the sedimentary rocks in 
this area. The Faro deposit on Anvil Creek near Ross River 
is being developed for production by Anvil Mining Corp. Ltd. 
Ore reserves are stated to be in the order of 60,000, 000 tons 
grading 3.4% lead, 5.9% zinc and 1 oz. silver for a total 
current value of $28.00 per ton of ore. The open pit operation 
now being readied for production includes approximately 
40,000,000 tons of a higher grade ore containing over 4% lead, 
6% zinc and over 1 oz. of silver per ton of ore - this grade 
represents about $34.00 of metal values per ton of ore. 


14- Vangorda Lead- Zinc-Silver 


Another lead-zinc-silver type of deposit similar to 
the previous one is at Vangorda Creek near Ross River this 
was the original discovery in the area. It is now owned by 
Vangorda Mines Ltd. a subsidiary of Kerr Addison Mines Ltd. 
This deposit was drilled and estimated to contain some 
9,400, 000 tons of ore grading 8% combined lead and zinc and 
having current metal values of about $24. 00 per ton of ore. No 
production plans have been announced. 
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15- Swim Lake Lead-Zinc-Silver 


Another similar lead-zinc-silver deposit was develop- 
ed by Kerr Addison Mines Ltd. at Swim Lake near Ross River. 
This depositis reported to containabout 15,000,000 tons ofore 
grading 9% combined lead and zinc for a total metal value of 
about $29.00 per tom of ore. No production plans have been 
announced. 


16- Keno Hill Silver-Lead- Zinc 


High grade silver-lead ores in narrow veins within 
quartzites and greenstones are found around Keno Hill near 
Elsa where United Keno Hill Mines Ltd. have beenin operation 
for over 20 years. Ore reserves are stated at nearly 350, 000 
tons containing 32. ozof silver, 6.5%lead and 5.5% zine which 
represent current metal values of about $105.00 per ton ofore. 
A new ore body was recently discovered near the Elsa milland 
it is now being prepared for production. 


l7e> Mi aldane: Silver= Lead 


Another silver-lead deposit at Mt. Haldane near Elsa 
is being explored by Hecla Mining Co. Noinformationis public- 
ly available on the results to date. 


18- Snake River Iron Ore 


Iron ore in a thick, uniform sedimentary formation 
of hematite and jasper was discovered by Crest Explorations 
Ltd. along the Snake River while exploring for oil and gas. 
This deposit is exposed for a distance of some 32 miles with 
thicknesses up to 500 feet. Reserves are estimated inexcess 
of 20, 000, 000, 000 tons grading 43. 8% iron and 0.34% phosphorus 
Metallurgical tests have been completed and the results indicate 
that the phosphorus content in concentrates cannot be reduced 
below 0.07%P by mechanical means. As such, the concentrates 
are not readily merchantable without prohibitive penalties. 
Recent metallurgical research employing pre -reductiontech- 
niques has demonstrated the production of an acceptable grade 
of a metallized product containing over 90% iron and less than 
0. 1% phosphorus. 


About 1. 4 billion tons of ore are proven in one area 
alone which would be suitable for open pit mining; no over- 
6-9 


RESOURCES 


ENGINEERING 


‘gslimiszedionA 
I seniM ap2ibbA 170% yd be 
a ) of batzogat siticogob sid T 
sv [stent stots 10 ‘bas basi beaidmos XC gaibsiy 
nood sved ensld noiisubotq oM .920 to Hos 19q 00 .°S? wods 
gees -besauonmis 


< 


- bss = 19" iH enelt -3d! . 


‘ «@ 7 
‘nidtrw eaiev worse ai eae beai-aovila sbexg agi 
xson {{ onset bavets bavol ets senotansetg bas egiisitaup 
sdiistasgo at assd gved bid echiM Pik oneN batiaU stodw sel | 
000 Ot ylasea ts betste o1s eeviseat 210 .2169y 0S T9Vv0 tol a 
doidw onts JP2 .2 bas bsel Wt ve qneviie toxo Sé gninisiaes anol 7 
91010 mot 19q 00 .201? tuods to soulsv ister ‘astm seoae7get 
bre flinr sel off agen bersvooaib yitasoe1 ssw ybod 510 wea A 
moitoubosq 101 hersqetq gaisd won ei ii 


[<revlt@ snsblaH tM - V1 he 


sel is9n snebisH 5M ts tieodsb baal-xsvile nadionA 
: ~vildvg et aeitsmrcinio .0D gaintM slosH yd basolqzs gnied ei 
| 9156 of asivess eit so sidsiisvs yl 


| 


er 'b1O noxl soyifl odsn2 -81 


aoitsm rot yisinemibese mreotias ob dt s ar »70 aol 
anoitsrolqxd Jest yd betevoselb esw req2s( bas stiterned to 
25g brs fie tot gariolqxe slidtw wevid sien@ edt yools bil 
dirw aslimn Sf sence to sonsisib # tol bseoqxs et ttgoqeb eifT 
svesxe di betsmiites 915 esvie"s test 002 of qu eseesmisidt 
edrodqaodg Mf .0 bas nori 8 .€> gaibsig enat 000 ,000 ,000 ,OS to 
aisoibal stluess odt bus bstelqrios moed oved eie9% lestgtuifsieM 
beoubet sd jonns2 eetstineono2 af ineinos agrodgqeciq oAt tars 
sefkzinesnos od? Hove 2A .ansern Lsoinsdoam. yd UdhTO .0 woled 
esitlsnsg avitididerg isoniiw eidsinsdo1sm yithse1 fom ots 
-tlootnoltauhe1-91q gaiyolqme do1s9@sT Isoigtulistem InssoK ) 
sbety Sidstqesc6 ns 10 softoubord eit betattedornreb esd esvpia ' 
ned? vest bas no1i OP revo gainieiacs joubo1g besilistem & to 
. oy ayrodgqeodq WI :0 
sors 9n0 ai mevorg ets 910 to snot aotllid bf dwodA 
-g9vo on igainion tiq nego 10% eldstive sd bluow dotiw onols 
| e-3 


- a : 


burden removal would be required in this area and a concent- 
ration ratio of 2 tons of ore per ton of concentrates containing 
66% of iron is indicated. Feasibility studies for ore processing 
and for possible transportation routes have been completed by 
the company and development of the property has been deferred 
until more favourable conditions become apparent. 


19- Bear River Iron Ore 


An inferred iron formation deposit near the Bear 
River is currently being explored by Pacific Giant Steel Co. 
Ltd. Geophysical work has been initiated but no information 
is yet available. 


Z20- Macmillan Tungsten 


A tungsten showing occurs near the Macmillan Pass. 
The property has not been extensively explored and it is presently 
dormant. No detailed information is available. 


21- Macmillan Lead-Zinc-Silver 


A lead-zinc-silver deposit within sediments occurs 
near Macmillan Pass. This was explored by Hudson Bay 
Exploration and Development Ltd. who reported 10,400, 000 
tons of reserves containing 5% zinc and nominal values in lead 
and silver. This ore would currently represent metal values 
of about $15.00 to $20. 00 per ton of ore. No production plans 
have been announced. 


22- Pelly Lake Copper- Zinc 


Copper-zinc-silver occurs in sediments near Pelly 
Lake and Frances Lake. This deposit is being explored by 
Atlas Explorations Ltd. who have planned considerable field 
work and drilling programs for the 1968 season. 


Zo%, PVyre, lake Copper-Gold 


Copper-silver-gold in a flat-lying replacement body 
occurs near Fyre Lake and Wolf Lake. This was examined by 
Atlas Exploration Limited and reserves inthe order of 1,000, 000 
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tons averaging 1% copper and nominal values in precious metals 
are indicated with a total current value of about $14. 00 perton 
of ore. No production plans have been announced. 


24- Hyland River Lead- Zinc 


Zinc-lead-silver occurs near Hyland River. A 
deposit containing over 1,000,000 tons of ore was outlined by 
American Smelting & Refining Company, and Noranda Mines 
Ltd. The average grade was reported at 9.5% zinc, 4.9%lead 
and 5 oz. of silver for an approximate metal values of $54. 00 
per ton of ore. No production plans have been announced. 


Summary of Ore Reserves 


A summary of ore reserves in the previously listed 
24 known deposits is tabulated in Exhibit 6-4 and these are 
classified according to the main ore types. The estimated 
current values shown in this Exhibit represent the value ofthe 
contained metal or industrial mineral per ton of ore in place 
at recent’published prices, and before allowances for recovery 
factors, processing losses and transportation losses. 


The most abundant known reserves are those ofiron 
ore, coal, lead-zinc-silver ores, and asbestos. Approximately 
200 mineral occurrences representing many types ofpotential 
ores are on record but very few of these are yet proven ore 
deposits. Of this latter group only 6 deposits are being mined 
at present; at least another 10 deposits have substantial reserves 
but they are marginal under present conditions. Newdiscover- 
ies are being reported each year, and more major deposits are 
expected to be developed as long term reserves in the ensuing 
years 


Public information about most of these mineral 
occurrentes and major deposits is sparse. The compilation 
of a comprehensive inventory of the Yukon mineral resources 
by the Department of Northern Development is needed toassist 
in the formulation of policies and guidelines for future develop- 
ment of the territory. 


Potential Mining Areas 


The pattern of mineral occurrences and ore deposits 
with proven reserves suggests the presence of twelve potential 
6-11 


RESOURCES 


ENGINEERING 


} 
an 


_ - : 7 
Devine nat 
i haa a 


ots 


7 
b+ 
| 


—_. 
’ 
‘ mae TS 
‘ A iW -n6 “ue 


= & 
—¢ 7 = 7 la 7 my) 7 
_— a , at = nal 


ae hae ci 2 pa 
ni 


A ovid baslyH +290 tiuos0 deotie Beok- ont” _ 


yd benilivo saw oto Yo enor 000 ,000,1 teve gainisines + ee ' 
aeniM sbnsr0M% bas ,ynaqaro9 galaitest 4 tit eerie itsmnt 
besl wee + ,omis Pe .0 35 betzeges saw. shatg 995 %9v4 eff .bit . 


O00 .dt¢I0 esulsy letem stamixo+aqs ns 791- isvlie Iq so % bas | 
.beontoans need syed enalq nq De a 


| 
beteil ylavoiverg ont ai esvroast ‘eto to yrarnurue A | 
e718 stod3 bas $-d tididxG at betsludss at etizoqed nwort ’S 

beiamitas odT .eeqyt a2 nian: sdi of gaibro296 bailtiezslo 

edtto aulsv edt ieeerqes tdide’S eid? ot oworde genley Inst iw9 
soslg ut e406 to not t9q Iarsnion Isiztenbat to [stem beaisinos ) 

. yrevoder 101 esonswolls stoied bas ,eeaitq berdeilduq*iasset ts 
eseeo! noflsitoqeasis bas eoeeo! gntees 07g ,8 torsst | 
| 
| 


nothic sse0dt sts esvie28st nweorl tosbnuds teorn sat 
yletsmixoiqqA .zoteedes bas 2976 qevite~onis-bssl sod ero 
tatiastog io esqy? yrs gaiinesstqet esnnetwo9e Istenirt 00S 
s10 nevo1g sey sts 98dd3 to wel yiev ind b10291 HO S16 89TO | : 
benim gated ors etieoqsb d yino quozy xottsl eid3 10 .atieogeb Lo 
eeviseotisitnsixdus sved atheoqeb Of tsedions tasel 36 jimeestg 34” 

-asvoseibwevi .enoitibnos tneeeitq tebav Isaigiam 97s yodt tud | 

ois etizoqsh sojsm stom bag ,169Y soso batxoges ied s1s6. asi 

gaivens edt al esvre2et mies gnol es beqolevel ed ot betosqxe 
eTsey 


onli 


Istesi¢n geod! to fs0m jvods noNsmotat oilduT \! 
noltaliqmoes adT .9arsqe af atieodeb toism bas 89909770920 
esoruoes1letenim cody odf to yrotnevad sviemedetgmo> s to 


 $e?2e6 of baboon af tasengqoleved azediz0/1 to ovat kee ott yd 
-qoleveb a1vtut sol esaiishivg brs esisiieg io lectot odd ai : 
| : YrOtTs 93 eat to inern 


a j : 
‘y ov , a a oe a: : 2 


- : - ° .@& U ay 7 x 


atieogeb es0 brs esane7 1990 leroninn to axsiteq ad 
_  Lnisietaqsviswilo sonceeng edt etneggue sevz9807 BOVOTT 
| Li-d 


e 


7 
. 


mining areas in the Yukon south of latitude 65°, and at least 
three promising areas in the far north. These potential] mining 
areas are shown in Exhibit 6-3, and in a northward sequence 
of locations they include the following: 


Watson Lake 
Wolf Lake 
Whitehorse 
Frances Lake 
Burwash Landing 
Ross River 
Carmacks 
Macmillan Pass 
Mayo 

Dawson 

Clinton Creek 
Snake River 
Peel Plateau 
Eagle Plain 
Blow River 


A brief summary of each of these areas follows and it includes 
a list of the producers, major deposits, mineral showings, 
possible hopes and accessibility for each area: 


Producers 
Major Deposits 
Mineral Showings 


Possible Hopes 


Exploration Activity 
Accessibility 


Watson Lake Area 


- None 

- Hyland Zinc-Lead-Silver (No. 24) 

- Zinc-Copper, Silver-Lead, Tungsten, 
Natural gas, Coal 

- Copper-Zinc, Coking coal, Asbestos, 
Tin 

- Very low, 

- Only the western portion of this area 
is accessible fromthe Alaska High- 
way. A development road eastward 
fromthe Ross River Road along 
latitude 60° 30’ would open up some 
favourable prospecting country for 
base metals, coaland natural gas. An 
airfield atthe easternend near the 
Beaver River would be helpful. 
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Producers 

Major Deposits 
Mineral Showings 
Possible Hopes 


Exploration Activity 
Accessibility 


Producers 
Major Deposits 


Mineral Showings 


Possible Hopes 
Exploration Activity 


Accessibility 


Wolf Lake Area 


None 

Fyre Lake Copper-Gold-Silver (No.23) 
Silver-Lead, Zinc, Copper 
Silver-Lead, Molybdenum, Porphyry 
copper 

Very low 

The south and western portion are 
on the present highway system but 
the interior is inaccessible by roads. 
A development road eastward from 
Johnson Crossing to the Ross River - 
Watson Lake Highway would cross 
favourable prospecting areas. 


Whitehorse Area 


New Imperial Mines (No. 10) 
Wheaton Antimony (No. 11) 

Montana Mountain Gold-Silver . 
(No. 12) now being prepared for 
production in 1968 by Arctic Mining 
Co. 

Copper, Silver-Lead, Asbestos, 
Coal, Placer Gold, Lode Gold 
Copper, Gold-Silver, Coking coal 
Very intense, especially south of 
Whitehorse 

The area is reasonably wellcovered 
by roads. A development road 
southwards from Carcross towards 
Skagway would be very desirable. 
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Producers 
Major Deposits 


Mineral Showings 
Possible Hopes 


Exploration Activity 


Accessibility 


Frances Lake Area 


None 

Pelly Lake Copper-Lead-Zinc-Silver 
(No. 22) 

Copper, Zinc-Copper, Tin, Silver- 
Lead 

Lead- Zinc, Copper-Zinc, Tungsten 
Very intense, especially in the south 
western portion for lead-zinc and 
copper-zinc. 

The area is well traversed by the 
Watson Lake - Ross River Highway 
and the Watson Lake - Cantun Road. 
An airfield near Frances Lake would 
be desirable. 


Burwash Landing Area 


Producers 
Major Deposits 
Mineral Showings 


Possible Hopes 
Exploration Activity 


Accessibility 


None 

Quill Creek Nickel-Copper (No. 7) 
Quill Nickel (No. 8) 

Dezadeash Copper (No. 9} 
Molybdenum, Tungsten, Native copper, 
Placer gold, Asbestos, Gypsum, Coal 
Copper-Nickel, Molybden.m 
Moderately intense, expecially for 
nickel and molybdenum 

The Haines Road and the iaska 
Highway cross through the center 

of this area. Development roads 
southwestwards into the St. Elias 
Mountains at Haines Jv airtions, 


-Destruction Bay and Kotdern would 


be desirable; the northeastern ext- 
ension of these deveiopment roads 
towards Carmack: would alsocross 
favourable prospecting country. 
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Major Deposits 
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Exploration Activity 


Accessibility 


Producers 
Major Deposits 


Mineral Showings 


Ross River Area 


- None 

- Anvil Mining Co. Lead~Zinc-Silver 
(No. 13)this property is being read- 
ied for production in 1969 

- Vangorda Lead-Zinc (No. 14) 

- Swim Lake Lead-Zinc (No. 15) 

- Copper-Zinc, Silver-Lead, 
Molybdenum, Asbestos, Nickel, 
Gold 

- This area contains some of the 
largest potential ore reserves of 
Lead- Zinc-Silver in the world. 
Porphyry type copper ore with 
molybdenum is also likely to be 
found in this area. 

- Very intense throughout the southern 
portion of this area 

- The southern part of the area isvery 
well covered with highways. The 
immediate restoration of the Canol 
Road northwards from Ross River 
to the Macmillan pass would be an 
invaluable stimulant for extending 
prospecting activity into a favourable 
region that is relatively w<xplored. 


Carmacks Area 


- Yukon Coal Co. (No.5) 

- Mt. Nansen-Gold-Silve  {[No. 4) 
This property is being examined 
for production possibilities by Peso 
Silver Mines Ltd. 

- €armacks Coal (Nowo) 

This property is being considered 
for production possibilities in 1969 

- Copper, Silver-Lead, Molybdenum, 

Tin, Placer Gold, Lode Gold 
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Possible Hopes 


Exploration Activity 


Accessibility 


Producers 
Major Deposits 


Mineral Showings 
Possible Hopes 


Exploration Activity 
Accessibility 


This area is likely to be a major coal 
mining centre in Canada with the 
mines serving on-site thermal- 
electric power plants 

Very modest, and is restricted to 
Copper and Lead- Zinc-Silver. Develop- 
ment work being done on the coal 
fields 15. miaimal. 

The eastern half of the area is very 
well covered with road systems. | 
Development roads south westward 
to Aishihik would be desirable as 
would the northern extension of the 
Canyon-Aishihik Road to Dawson 
City. The construction of a major 
commercial airfield at Carmacks 
warrants serious consideration. 


Macmiilan Pass Area 


None 

Elat River, Tungsten) (No, 20) 
Macmillan Zinc-Lead-Silver (No. 21) 
Copper-Tungsten, Lead-Zinc, 
Barite; Nickel.+GCopper7zZine 
Lead- Zinc-Silver and Copper 

Very law 

The area is inaccessible by roads. 
Restoration of the Cano} Road would 
be desirable and the construction of 
an airfield near the Macmillan Pass 
would also be helpful. A develop- 
ment road northwestwards from 
Frances Lake to Old Crow would 
cross avery interesting area that 
is presently unexplored. 
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Producers 


Major Deposits 
Mineral Showings 


Possible Hopes 
Exploration Activity 


Accessibility 


Producers 


Major Deposits 
Mineral Showings 


Possible Hopes 
Exploration Activity 


Accessibility 


Mayo Area 


_7 United Keno Hill Mines (No. 16) 
- Several small placer gold operators 


- Mt. Haldane Silver-Lead (No. 17) 

- Silver-Lead, Lead-Zinc, Copper, 
Placer Gold 

- High grade Silver-Lead, iron ore 

- Very intense around Elsa-Mayoand 
along the Hart River. The eastern 
half of the area is relatively unexplor- 
ed 

- The southwestern portion is covered 
by roads, the rest of the area is 
inaccessible. A development road 
northeastwards from Keno City to 
the Snake River would be desirable. 


Dawson Area 


- About twenty small placer operators 
on the Klondike goldfields (No. 3) 

- None 

- Silver-Lead, Antimony, Placer Gold, 
Coal, Copper-Lead-Zinc, Asbestos 

- Placer Gold, Silver- Lead 

- Very modest, and includes Lead- 
Zinc-Copper exploration to the 
northeast of Dawson 

- “The northern half is covered by the 
existing Yukon Highway system. A 
development road southwards from 
Dawson to Aishihik would open up 
some favourable prospecting areas. 
A development road on the north 
side of the Yukon River is alsoa 
worthy consideration. 
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Producers 
Major Deposits 
Mineral Showings 


Possible Hopes 
Exploration Activity 
Accessibility 


Producers 
Major Deposits 


Mineral Showings 


Possible Hopes 


Exploration Activity 
Accessibility 


Clinton Creek Area 


Cassiar Asbestos Corp. (No. 1) 
Coal Creek Iron Ore (No. 2) 
Asbestos, Placer Gold, Silver-Lead, 
Coal, Lead- Zinc 

Asbestos and Iron ore 

Moderate 

An east-west highway from Dawson 
to the Alaska border crosses this 
area. A north-south development 
road from Snag to Old Crow would 
open up some virgin country. 


Snake River Area 


None 

Crest Iron Ore (No. 18) 

Bear River Iron Ore (No. 19) 
Copper-Cobalt, Iron ore 

Coal, Natural gas, Oil 

A major iron ore mining industry is 
conceivable in this area 

Very scant 

The area is inaccessible by roads, 
A development road from Crest to 
Keno City would be very desirable. 
Another development road along the 
south-west border would also be a 
tremendous assistance to prospect- 
ing and mine development - this 
road could be a part of tne proposed 
Old Crow-Frances Lake Road. 
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Peel Plateau Area 


Producers - None 

Major Deposits - None 

Mineral Showings - Natural Gas 

Possible Hopes - Bituminous coal, anthracite coal, 
iron ore, Oil and gas 

Exploration Activity = Very ocant 

Accessibility. ~ This area is inaccessible by roads: 


The early extension of the Chapman 
Lake Road to Fort McPherson would 
be desirable. An airfield near the 
junction of the Hart and Peel Rivers 
is also worthy of consideration. 


Kagte Plain Area 


Producers =“ ¥iINOne 

Major Deposits - None 

Mineral Showings PatOree Natural gas, Coal, Lead-Zinc 
Possible Hopes - Oil 

Exploration Activity 4 Venyescamr 

Accessibality - Presently inaccessible by roads. 


An airfield at Old Crow would be 
very desirable. 


Blow River Area 


Producers - None 

Major Deposits - None 

Mineral Showings - Placer Gold, Tungsten, Coal 
Possible Hopes - Base metals 

Exploration Activity - None at present 

Accessibility - Presently inaccessible by road; a 


‘ development road from Old Crow 
to Shingle Point on the Beaufort 
Sea would be helpful. An airfield 
near Shingle Point would also be 
desirable. 


RESOURCES 


ENGINEERING 


ee qs9ubo thos 


ie se gee 


| wee a sane 
20 
tweeted sorts 


7 yiilidiaessoA 
Ps a 4 sag J PTR a 


i] 4 4A srr 


caer, *{ ee ersoubord 
f wis: ohne ae - eiter eG t0oisM 

, trod ein anit bled) 449 sa agatwod@ Is1saiM 
eae ses asqoH oldizeeoT 

tnoesiq te saoVl + = ytivitoA aoitsxolgxa 

gs {bsor yd aldizesoosai ylsnseorTt - WitlidieeesoA 


wor) bIO atoat hsot tasrnadieveb ~ 
J20ivb0H st no tniod slgaide of 
bloittie cA Iniqhed od bleow 252 
ed eels blwow InioT siganié 1698 
sidsiiesb 


a A rT Ae 
ee ek a 


oe gg CN lag ou, 


x Sedimentary, mountains may 
: Contain some intrusives 


Sedimentary , Intermontane plams 
valleys , foothills and plateaus 


Intrusives, plateaus, rocks ranging 


: Intrusives , mountains may contain 


in age from Precambrian to Recent. 


> minor amounts of sedis.’ rr, rocks. 
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MINERAL INDUSTRY TODAY 


Historical Review 


Commercial mineral exploration commenced in the 
Yukon in the late 1800's asa result of various mineral specimens 
being relayed into civilization by Indians and trappers. Interest 
in these early days was primarily confined to gold, silver and 
coppex. 


The first major development occurred in 1897 when 
nearly 50, 000 prospectors, miners, promoters, and fortune- 
seekers ventured into the Klondike District near Dawson City 
inone of the world's great goldrushes. The activities triggered 
off by this rushspreadinto many river valleys and led to mineral 
discoveries atCarcrossin the southern Yukon, at Kluane Lake 
near the St.. Elias Mountains, and in the Mayo district, Gold 
mining predominated until 1920 when goldaccounted for 96%of 
all mineral production. Its importance decreased gradually 
since then; a sharp decrease in annual gold production from 
$1. 64 million to $0. 66 million occured in 1967 when the Yukon 
Consolidated Gold Corporation terminated its dredging operat- 
rons in the Klondike. 


Considerable exploration activity for silver, lead 
and zinc took place in the Mayo district from 1910 to 1920. In 
the late 1920's more silver, lead and some copper were found 
near Whitehorse. The Second World War arrested mineral 
exploration except for some of the rare minerals containing 
tungsten and tin which were found in lode and alluvial showings 
near the southeast along the border with the Northwest Territ- 
Onies. 


After the Second World War, considerable prospect- 
ing was done along the new highways and roads that had been 
opened up during the War. These led to many discoveries of 
mineralized zones containing lead, zinc, silver, copper, nickel] 


coal and asbestos. 
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Exploration for oil and gas in the Yukon took place 
during the mid 1950's and centred upon the Eagle Plain and 
Peel Plateau in the interior and along the Beaver River in the 
southeast corner of the territory. No discoveries of commer- 
cial,importance have yet been found but exploration is still in 
progress in these areas where gas and oil have been located. 


During the late 1950's an immense iron oredeposit 
was discovered by Crest Exploration Ltd., a wholly owned 
subsidiary of Standard Oil Company of California,on the Peel 
River. In the same period, various lead-zinc showings were 
noted in the southeast area of the Yukon around Ross River. 
These findings led to the discovery of the large lead-zinc ore 
body by Dynasty Explorations Ltd. which is currently being 
developed for production in 1969 by Anvil Mining Corporation 
Ltd. During this same period the Clinton Creek asbestos 
deposit of Cassiar Asbestos Corp. Ltd. near Dawson City was 
developed for production which commenced in late 1967. 


The cumulative value of mineral production to date 
in the Yukon Territory since 1886 is nearly $500, 000, 000. 
Recent production statistics since 1958 and the total value for 
the main minerals produced in the territory during the past 
ten years are shown in Exhibit 7-1, as determined by the 
Dominion Bureau of Statistics on the basis of metal contentin 
mine shipments and posted metal prices during the respective 
years. 


Cumulative value of gold production to date exceeds 
$265 millions and accounts for more than one half of the total 
mineral production to date. Silver exceeds $128 millions and 
accounts for an additional quarter of total production; the re- 
mainder consists largely of lead and zinc. Annual production 
of minerals ranged between $11.9 and $15. 2 million during the 
past ten years and amounted to some $14.7 millions in 1967. 


At the present time silver is the most important 
mineral, as it accounts for nearly one half of total present 
annual mineral production. Lead, zinc, asbestos and copper 
will increase in importance after 1970 when the new mines at 
Anvil, Clinton Creek and Whitehorse will be in full production. 


The Government of Canada has been the prime 
purchaser of the gold production to date. Lead, zinc and 
silver have been shipped from the Yukon as concentrates and 

7-2 


_ RESOURCES 


ENGINEERING 


ci, op as 
a 


+ pe 7 . 7 
a a - ; : vst To : . , 7 7 I oe 7 
=" . sosiq tool nowwY od3 ni asg bes fio tol noitstolgxd eine 
a | ims nisl ofgsa edi aoqu betiass bas & 201 bir off gait 


ed) ni Tovil t9vse8 edd gnois bas 10i79Ini oni ak usoteld fost 
-terimos to asitsvopeib of  yrolitved edt Yo t9m102 tesodsvos 
| ni lite at coitstolgxe sud bauol aged toy svsd somstioqeii Isis 


.betsoo! need evsti [to bas 25g aiedw asets Seon) ai eaotyotg 


tieogeb ore sori oanertion as 2'02@1 otal odd ganized 
beawo yiledw a ,.bil aoitstolqxa taex0 yd betevoserb asw 
(os edt no,xiatotilsD to yaagmiodD Lid brebasi® to yrsibiedue 
 - gtow egaiwods onis-bsof avoitsv boiteq 9msea oft al tevin 
ih ‘qovifl seof bavots note sd? to sets texeniwoe oft nmi boson 
eto 2nis-bsel eyrsl silt lo yrevoonib silt of bs! eyaibai? sesdT 
gated yisaettwo ei doidw .bst anoits1olqnxa yasnyG yd ybod 
noiistogie. gniniM livmA yd @d0I ai noitouboxq tot beqolsveb 
actesdes Ass1D sotniHfO od? boiteg ease eid? gaitvd =. bil 
sew yWtlO noewa teem bi .qtoO potesdeA téi2es80 Io tiaoqeb 
‘SaC! stei at boonemmnes doitw. dolsuboerg 1ot bsqolsvsb 


ateb of soltsuberq [stonien to suley svitsiamius sciT 
{000 000 0028 yirson ai 3831 sonie yrotiz1sT aoadyY o3 af 
roi oulev Iblot edt bie 8201 somte eaiteitste aoisoubotq InsoeA 
teaqg ont grixeb yrotittsl ent ai bo odborq alsienion nts od 
ert yd boniratersb es .{-) tididxa at mtworde Ste etssy noel 
aitnotaes fatens to lead sdi no avijeitsia to weer nofnirioG 
evitzeqeo: sit gniisb eesitq [stom boteog bas eiromgqida smi: 
. -aTBSY 


ebsaoxs stab of aottomborg blog lo evlev svitsivaty9 

[etot oc4 to Med soo nad? stom 10% efavesos bas enoillim 2aS82 

bas pnoiflin: 8812 abssoks vevli2 '.sisb 03 notfovbotq latenio 

. -as d4 ;coioubo1g Istot to *Xettsup Isnoribbs ne tot etayosas 
noitsuborg launnA ots bes bos! to ylogts! aleienoo tabaiaers 
ed) gnixub moilticn: & 22 bas © 112 moowted bogies aletosicnt Yo 

Tae! ai enoillin: T .S212 smoe of botnvons bas @1sey me!) T86q 


tastyoarnt paom of! 8? teviie smi iasesty adi 3A 

“tasastq Isto) lo Mad emo yl1sea tot etavonss ti 08 detonim 
tsqqoo bas eotesdes omnis .bsel .noitowborg Istenion Isunne 
fe eonian wor oat nodiw OTO! retlé sonsttoqmit ni sexotoni iw 
moitouborg Hut ab od fiw seronatitW bas dsetD noinHiD JivaA 
omingy edt need ead sheneD io fnemateveD sit 


bne esistineonos #6 noduY oft motl beqqide meed eved toviie 


$-3 


bes onis .bsel .steb of aoitoubotg blog 62 Jo toesdoisg 


— 
a 


mun 
a : 


have been sold largely to smelters in the U.S.A. and Japan; 
some concentrates have also been sent intermittently to the 
Cominco smelter at Trail. The AnvilMine and New Imperial 
Mine were financed in part as a result of long term marketing 
contracts with Japanese smelting companies who have agreed 
to purchase the concentrates at prevailing world prices. 
Cassiar's asbestos production is presently sold throughout the 
world from its Vancouver warehouse. 


Risk capital for exploration purposes in the Yukon 
has come from all over the world, and the list of sources of 
funds includes the major mining and oil companies of Canada, 
the United Kingdom, Japan, and the UnitedStates of America. 
Considerable British capital was raised by the Yukon Consoli- 
dated Gold Corporation Ltd. who were the dominant company 
in the Yukon mining industry before the second World War. 
The mines that are currently in production were financed 
largely by Canadian interests; namely, the Falconbridge group 
who control the United Keno Hill Mines Ltd. and the Conwest 
group, who were instrumental in developing the Cassiar deposits. 
Canadian groups provided a large part of the financing needs 
for New Imperial Mines Ltd., and several small development 
companies, American and Japanese interests assisted in the 
development of the Anvil Mine. 


Current Mining Develo pments 


The Yukon mineral industry is now undergoing ext- 
ensive changes in its characteristics especially withregard to 
the long term outlook of the new mines at Ross River, Clinton 
Creek and Whitehorse. In addition to these, at least a dozen 
prospects are being intensively explored as more than six of 
them have proven reserves of ore exceeding 1 million tons. 
Many known deposits are dormant, however, and they are 
awaiting more favourable conditions before their economic 
‘exploitation can be justified. In the meantime there is a grad- 
ual accumulation of new discoveries that are awaiting detailed 
exploration and development. 


The following is a brief description of the mining 
companies that were either operating mines during 1967, or 
were in the process of active mine development. 
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United Keno Hill Mines Ltd. 


The company operates several silver-lead-zinc- 
cadmium underground mines at Elsa and Calumet in the Mayo 
Mining District. A concentrating mill located at Elsa has a 
daily capacity of 500 tons of ore but is presently operating at 
about 250 tons per day on a one-shift basis for five days per 
week. Annual production during 1967 was valued at $9. 1 
million in concentrates. The company employed an average 
of nearly 300 personnel during 1967. Ore reserves after 20 
years of operation are being depleted by about 150, 000 tons 
per year at the current annual mining rate. The company is 
spending over $1, 200, 000 per year on exploration and develop- 
ment and it recently reported a new discovery near the Elsa 
mine. Ore reserves in the present operations at the end of 
1967 were reported at 250, 000 tons containing 38 oz. ofsilver, 
7.2% of lead, and 6.0% zinc with small by product credits for 
cadmium. The metal content in the reported ore grade at 
current metal prices is equivalent to about $120. 00 per ton of 
orevtn place. 


Ore from the various mines is hauled by truck tothe 
central milling and concentration plants in Elsa. Concentrates 
of lead-silver and zinc-cadmium are produced by differential 
flotation. The respective concentrates are loaded into special 
palletized reinforced plywood boxes in 2-ton lots which are 
loaded onto low-bed 20-ton trucks. The trucks move inconvoys 
and haul the concentrates to the transfer depot in Whitehorse, 

a distance of 280 miles. There the containers are removed 
from the trucks and are either stored in the yards or are load- 
ed onto flat cars for rail shipment to Skagway, some 110miles 
distant. The trucks return to Elsa usually with a nominal load 
of mining supplies, fuel oil, food and other items. Specially 
designed ocean carriers on regular schedules take the cont- 
ainers to Vancouver where the concentrates are decontainerized 
directly into rail cars for routing to the Asarco lead smelter 
in St. Helena, Montana and the zinc smelter at Bunker Hill, 
Idaho. The containers are lined withpolyethylene sheets atall 
times to reduce transportation losses and to alleviate unload- 
ing and clean-up problems. 


The trucks are owned by the mine but they are 
operated, and maintained by the joint Transport Divisions of 
Cassiar Mines and United Keno Hill Mines through Territorial 
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Supply Company Ltd., a company that is owned 25% by United 
Keno Hill Mines Ltd., and 75% by Cassiar Asbestos Corporation 
Ltd. Truck haulage costs to Whitehorse are currently about 

6¢ per jon. mile ox nearly. $17, 00 per wet ton of concentrates. 


Electric power is supplied to the mine by the North- 
ern Canada Power Commission (NCPC) froma nearby small 
hydro-electric plant having a rated capacity of 6 MW. Present 
average cost of electric power to the mine is Slightly under 
2.0¢ per KWH. 


The mining personnel and their families live at Elsa 
which contains 70 housing units, bunk houses, cook house, and 
commissary. Normal services and facilities including a bank, 
post office, public schools, churches and first aid facilities 
are available in Elsa. The district hospital, high school, and 
government offices are located at Mayo, about 35 miles south 
of Elsa. Labour turnover is about 5% per month and the 
company is attempting to create stability by increasing the 
married proportion of the work force from 25% to 50%. 


New Imperial Mines Limited 


The company operates a new open-pit copper mine 
some 10 miles south of Whitehorse in the Whitehorse Mining 
District. A concentrating mill, employing flotation, has a 
daily capacity of 2,500 tons of ore. Production commencedin 
1967 and the company employs an average of nearly 150 per- 
sonnel. After one year of operation the ore reserves are 
reported at 4, 500, 000 tons of open-pit ore containing 1. 2% of 
copper and $1. 00 per ton in precious metals for a total metal 
content of $15.50 per ton of ore in place. Additional ore re- 
serves exceeding 5, 000, 000 tons with a grade of 1.5% copper 
have been reported and are being considered for underground 
mining. The present open pit mine was brought into product- 
ion at a capital cost of nearly $8, 000, 000. 


The copper concentrates are loaded into special 
flat-bed steel containers that are lined with polyethylene; these 
are lifted onto trucks and hauled a distance of 9 miles to the 
transfer depot in Whitehorse. From there the containers 
travel by rail to Skagway and by boat to Vancouver where the 
containers are emptied, stored in bulk and are routed back to 
the Yukon. The concentrates are taken every second month 


by ocean carriers to smelters in Japan. 
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Electric power is supplied to the mine by the Yukon 
Electric Co. from a nearby hydro-electric plant owned by the 
Northern Canada Power Commission and having a rated cap- 
acity of ll MW. The average cost of electric power to the 
mine is about 1.5¢ per KWH. 


The mine derives its work force from the nearby 
community of Whitehorse and it does not maintain a townsite 
for its employees. At present the labour turnover varies 
between 6-10% and is high mostly in the lower job classes. 


Cassiar Asbestos Corporation Limited 


The company operates a new Open-pit asbestos mine 
at Clinton Creek in the Dawson Mining District; the concentrat- 
ing mill has a daily capacity of about 4, 000 tons of ore and is 
now capable of producing 60, 000 tons of asbestos fibre annual- 
ly; the mill capacity can be expanded with minimum effort to 
80, 000 tons. Production of 3, 000 tons of asbestos bales were 
reported in 1967, valued at $513,000. The company presently 
employs an average of 300 personnel. Ore reserves are re- 
ported at about 25, 000, 000 tons of open pit ore containing about 
9% fibre with approximate recoverable values of $14. 00 per 
ton of ore. This mine was brought into production at a capital 
cost of nearly $26, 000, 000 including a smaller townsite than 
was originally planned. 


The ore from the open pit mine is hauled by a 5000! 
long aerial tramway at 300 tons per hour across Clinton Creek 
to the concentration mill. The final asbestos products are 
graded, baled, strapped and palletized for loading into trucks 
which are hauled in convoys a distance of 400 miles to the 
transfer depot in Whitehorse. There the bales are loaded into 
containers for movement by train to Skagway and by boat to 
Vancouver where the bales are unloaded for storage ina 
central warehouse and are subsequently sold throughout the 
world at current prices, f.o.b. Vancouver. The company owns 


a fleet of 68 trucks which are operated by a subsidiary company. 


The absence of a bridge across the Yukon Riverat 
Dawson causes re-handling and storage problems during the 
freeze-up and break-up periods when an aerial cable-ferry 
is used. A ferry service is operated across the river by the 
Highways Department during the summer months between the 


above periods. 
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An ice road is maintained across the river during 
the winter. 


Electric power is generatedina 7 MW company-owned 
oil-fired thermal plant located in the new townsite some ten 
miles from the mine. This power plant cost $1.6 millionand 
the average cost of electric power is nearly 4.0¢ per KWH - 
this high cost results from the very high cost of fuel oil, 
currently in excess of 30¢ per gallon. 


The company is currently experiencing an abnormally 
high labour turnover rate which it hopes to reduce substantially 
when the townsite is completed next fall. The townsite will 
include 7 bunk houses capableof accommodating 220 men, and 
37 single family dwellings for the married staff. 


Yukon Coal Company Limited 


This company is owned by Territorial Supply Comp- 
any Ltd., a joint venture between Cassiar Asbestos Corp. and 
United Keno Hill Mines, and it operates the Tantalus Butte 
Mine near Carmacks in the Whitehorse Mining District. An 
adit serves the steeply dipping main coal seam. This mine 
has operated intermittently since 1923; maximum annual prod- 
uction was 14, 113 tons in 1954, production was negligible in 
1967 and the mine is presently shut down. The coal is of the 
high-volatible sub-bituminous group and is rated at 12, 000 
BTU's to the pound and contains 10.0% ash. It is a non-coking 
type coal that was used exclusively for local heating purposes, 
primarily at the United Keno Hill Mine. Coal reserves are 
not fully developed and they are unofficially estimated in excess 
of 50, 000, 000 tons. The company is not engaged in exploration 
and development work on the coal deposits at the present time. 


Arctic Mining and Exploration Limited 


The company is developing a new silver-goldunder- 
ground mine on Montana Mtn. near Carcross in the Whitehorse 
Mining District. A concentrating mill with a daily capacity of 
100 tons of ore is under construction and is expected to be in 
operation in 1968. Ore reserves are reported at 250, 000 tons 
grading 4 oz. of silver and 1 oz. of gold before deductions for 
recoveries and contaminants of arsenic and antimony. This 
mine is being brought into production at an estimated capital 
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cost of $2, 000, 000 and will employ about 100 people. 


Anvil Mining Corporation Limited 


The company is developing a new lead-zinc-silver 
open-pit mine on the Faro deposit near Ross River in the 
Whitehorse Mining District, A concentrating mill with a daily 
capacity of 5, 500 tons of ore is under construction and is 
expected to be in operation in 1969. Tota] mineable open-pit 
ore reserves are reported in excess of 40, 000, 000 tons con- 
taining 4.0% lead, 6.0% zinc and about 1 oz. of Silver per ton 
Onore. Separate concentrates of lead-silver, and zinc will 
be produced by differential flotation with recoveries between 
85 and 90%. The metal content of the ore in place at current 
metal prices is about $34, 00 perton. Recent exploration work 
indicates the presence of small high grade zones throughout 
the deposit. There isa Strong possibility that substantial ton- 
nages of reserves suitable for underground mining will also be 
developed. This mine is being brought into production at an 
estimated capital cost of about $60, 000, 000. 


The respective concentrates will be loaded into 
special aluminum containers loaded onto trucks and hauled in 
convoys a distance of 230 miles to the transfer depot in 
Whitehorse. The containers will then be transferred to rail- 
way cars and hauled a distance of 100 miles to a new terminal 
and bulk loading facility owned by the White Pass Yukon Rail- 
way System. This terminal is presently under construction 
and it will be capable of handling 35, 000 ton ocean vessels, 
For the next eight years the concentrates will be shipped to 
smelters in Japan in accordance witha recently completed 
marketing contract. 


Electric power will be supplied to the mine by the 
Northern Canada Power Commission; the details for a power 
contract remain to be negotiated. The capacity of the Whitehorse 
hydro-electric plant will be increased to meet this need anda 
new transmission line will be extended to the Anvil mine. Heat 
for the mining plant and for the drying of concentrates willbe 
provided by coal shipped to the mine from Carmacks. 


A new and modern community will be developed some 
10 miles from the mine site to accommodate the mining per- 
sonnel and their families. A new road from Ross River to 
Carmacks is under construction and will be completed in 
October, 1968. 
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Yukon Consolidated Gold Corporation Limited 


This company terminated its dredging operations in 
1966 in the Klondike alluvial gold fields in the Dawson Mining 
District. In its last year of operation the company produced 
34, O31 ounces of fine ¢old 2nd 7, 075 ounces of Silver, The 
latest reported ore grade wes 43¢ per cubic yard and costs in 
1966 exceeded that amount, The company has retained some 
of the gold claims tur hes moihballed most of its dredges; it 
also abandoned its bydicelectris power plant near Dawson and 
salvaged most of the wcpper in the former power transmission 
lines to the dredges. 


omeli Placer Gold Mines 


The Geological Survey of Canada reported 22 active 
small placer mining operations in 1966 as follows: 


Mining Location Number Approximate 
DISTLICE of of crude gold 

Workings Operators production 
_ eee ali ate (ounces ) 
Dawson Klondike 1h: S, O37 

Sixty-Mile River ] 

Kirkman Creek 

and Stewart River Z 677 
Mayo Hagegart Creek and 

Dublin Gulch a | dln ip ig 

Highet Creek and 

Johnson Creek Z 100 
Whitehorse Kluane Lake fo S28 
Other Miscellaneous areas Ag Mis 

Total Lg LZ USSU 


These operators are mostly family units of small 
syndicated ventures who operate claims on a seasonal basis. 
They use monitors, bulldozers, sluice boxes and manual means 
to recover gold during a 4-months season from mid-May to 
mid-September when sufficient water is available. Their 
productions provides the local handicrafts industry with gold 
nuggets for jewellry and ornamental purposes but the bulkis 
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sold to the Canadian mint. Peak seasonal employment by these 
Small placer operators is about 100 men. 


Mapping Status 


Throughout the years, the Geological Survey of 
Canada (GSC) has conducted reconnaissance surveys in North- 
ern Canada; its long-term objective is to map the entire 
Canadian north including the Yukon Territory. 


The latest geological map of the Yukon Lemritory, 
Map 1048A, was published by the GSC in 1957. This map, 
drawn to a scale of 1"' to 20 miles, showed less than half of 
the territory and largely the southwest portion, as being geolo- 
gically mapped at that time. Subsequent work by the GSC has 
concentrated on areas where major mineral developments have 
been taking place; about 35 geological reports have been pub- 
lished since 1957. Detailed maps ona scale of 1 inch to 1 mile 
are not yet available for the areas of prime interest. Most 
of the territory south of latitude 64° 30! N has now beencover- 
ed by aero-magnetic surveys performed by the GSC; these 
maps, ona scale of 1 inch to 1 mile, are also available to the 
public. 


Exploration Activity 


Mineral claims recorded in the Yukon Territory 
increased from an annual average of 3000 claims per year 
prior to 1964 to 7, 613 claims in 1965, 17, 938 claims in 1966; 
and 7, 415 claims in 1967. The locations of recorded claims 
held in good standing at the end of 1967 are shown in Exhibit 
7-2, 


Approximately 100 companies are now engaged in 
mining and they include nearly 50 Canadian companies and 50 
major international mining and oil companies. Their annual 
expenditures are unofficially estimated at five million dollars 
for prospecting, mapping and drilling. The areas of current 


interest are in the south half of the Territory (below latitude 
64°) at Ross River, Whitehorse and Burwash Landing. North 


of latitude 64° there is some interest in oil and gas, and in 
iron ore, but current field programs are not very active. 
Names of exploration companies that held ground or were 
active in the Yukon in 1967* are shown in Exhibit 7-3. 


*FromiSurvey of Mines 1967, Financial Post, Toronto 
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Extent of Processing 


All of the mines in the Yukon, with the exception of 
the alluvial gold mines, practice some form of ore concentrat- 
ion, uSually a froth flotation technique. The present practice 


in the Yukon is the mine and process only those ores from which 
high grade concentrates can be obtained economically; this criter- 


ion is followed owing to high total shipping and handling costs 
between the mine sites and distant custom smelters that pur- 
chase the Yukon concentrates. Under present conditions the 
lean massive sulphide ores and complex ores are of little 
commercial interest. 


According to its terms of agreement with the Depart- 
ment of Northern Development, Anvil Mining Corporation must 
examine the feasibility of a local smelter to treat its lead and 
zinc concentrates; the studies are scheduled to commence 


after the open pit mine is brought into production. The company's 


marketing contract with Japanese smelters will expire in 1977 
and by that time a decision might be expected on a smelter 
complex to be located in or near the Yukon. No other firm 
plans for processing or smelting ores in the Yukon are appar- 
ent at this point in time. 


Sources of Capital Funds 


Senior financing for the recent large mining operat- 
ions at New Imperial and Anvil were provided by Japanese, 
American and Canadian participants. Markets for Yukon con- 
centrates are primarily the smelters in Japan, and toalesser 
extent those on the U.S. west coast. Financing for the mines 
has been possible as a result of long term marketing agree- 
ments with these smelter interests. 


The Toronto-Dominion Bank became the first major 
Canadian financial institution to participate significantly ina 
new Canadian northern mining venture. It led a group that 
includes three U.S. banks (First National City Bank of New 
York, Bankers Trust Co. of New York, and United California 
Bank of Los Angeles) in providing $42 million in term loans 
to Anvil Mining Corporation Ltd; the Toronto-Dominion putup 
$21 million of this amount at an undisclosed interest rate. 
Mitsui Mining and Smelting Co. and Toho Zinc Co., both of 
Japan, have contracted to purchase the Anvil concentrates 


Over an eight year period. 
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The Toronto-Dominion Bank also provided $2. 75Q 000 


in a loan to New Imperial Mines Ltd., secured by first mort- 
gage bonds which mature June 30, 1969 and carrv 7-3/4% 
interest. Sumitomo Metal Mining Co. of Japan agreed to loan 
C$4, 700, 000 of which $1, 600, 000 is convertible at the lender's 
option into common stock at $1, 30 per share; the loan is 
secured by 6% first mortgage bonds and is repayable within 5 
years from start of production, and not later than December 
Sle AOA: 


Profitabi lity 


United Keno Hill Mines Ltd. is the only mine stillin 
operation that has been in continuous production for more than 
ten years in the Yukon. With the exception of 1966, its net 
profit after taxes has averaged about $1, 000, 000 per yearover 
the past tive: years or about $5.00 per ton of ore mined. Direct 
production costs were previously reported in the order of 
$40. 00 per ton of cre but they are now around $60.00 per ton 
with the lower volume of production. The other mines in the 
Yukon are just Commencing large scale production and mean- 
ingful data on their profitability is not yet available. 


Contributionrio the. Yukon«<Kbeonomyv 


The value of mineral production in the Yukon has 
fluctuated during the past 10 years between $12 and $16 million 
annually and it was $14.7 million in 1967 as reported by the 
Dominion Bureau of Statistics. This production level was 
maintained despite a lower output of gold, silver, zinc and 
lead which were offset by increases in copper and asbestos. 


The new mines of Cassiar, Anvil and New Imperial 
are expected to add more than $70 million to the value of 
minerals production inthe Yukon when they reach fuli capacity 
operations in the mid 1970's. Total mineral production may 
then be expected to exceed $85 million annually if present con- 
ditions and development efforts continue. 


A substantial portion of the labour_force of the 
Territory is dependent directly or indirectly on the mining 
industry. The current mines payroll includes over 1000 
personnel; an additional 200 are estimated to be involved in 
exploration and prospect development, about 300 are engaged 
in mining plant construction, and several hundred are employed 


in supporting and service industries, 
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Electric Power 


The Northern Canada Power Commission owns and 
operates the electrical utility system in the Yukon and it pro- 
duces electric power in two small hydro installations - one at 
Whitehorse rated at 11.2 MW* and the other at Mayo rated at 
5.2 MW. In addition to these basic installations supplementary 
electric power is furnished through diesel plants at Dawson, 
Whitehorse and Clinton Creek. Hydro electric power rates 
are in excess of $0.015 per KWH to industrial users; domestic 
rates are in the order of $0.15 per KWH, the thermal electric 
power production costs are in the order of $0.040 per KWH 
because of high fuel oil costs of 30¢ per gallon in the interior. 


The Yukon is not yet covered by an electric power 
transmission grid, but one is planned for the distant future. 
Site surveys on the main tributaries of the Yukon River are 
underway to estimate the hydro power potential of the province. 
The largest undeveloped source for hydro power is the Yukon 
River itself which has a potential of more than 3,500 MW. 
Capital costs for the construction of small and moderately 
sized hydro electric installations are estimated at about $650 
per KW - this amount is more than three times the equivalent 
cost in eastern Canada. 


Thermal-electric power production from local coal 
is not presently contemplated by the planning authorities. 
Preliminary feasibility studies undertaken by the coal mine 
operators suggest that in a large scale operation coal could 
be mined and delivered to the surface for some $4. 00 per ton 
provided that ample recoverable reserves can be substantiated. 
Preliminary calculations carried out in connection with this 
report suggest that with this cost for coal thermal electric 
power could be produced for as low as $0. 006 per KWH at 
Carmacks in a 300 MW plant for which capital costs would 
approximate $250 per KW. Carmacks coal could be the 
cheapest source of electric power in the Yukon and further 
work on this concept is warranted. 


Water 


The Yukon is considered to be an area with a rel- 
atively low annual rainfall; however, the stream and river 


Oe ee ee eee 
*MW is the abbreviation for megawatts, KW is the abbreviation 
for kilowatts, 1 MW is equal to 1,000 KW. 
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Systems collect the run-off from the mountain ranges and 
provide an abundant source of water on a year-round basis. 
These rivers can be controlled to a large extent to assure 
ample quantities of water for industrial and residential use 
throughout the territory. 


The long winter season and permafrost conditions 
force special requirements on water supply and Sewage treat-. 
ment systems. Pipelines must be buried more than six feet 
in the ground and must be heavily insulated and traced with 
electrical conductors to relieve freezing tendencies. Reliable 
circulating pumps must also be installed in the systems to 
keep lines flowing as an additional precaution against freez- 
ing. Inspection routines must be rigidly enforced and stand- 
by maintenance equipment must be provided at all times to 
cope with possible emergencies. 


Communications 


Postal service is provided on all scheduled airline 
flights into the Yukon. One day service is usually available 
to Vancouver; at least two days are required for the Toronto 
service. 


The rates for telephone service to points within and 
outside of the Yukon are high and the need for frequent calls 
to such areas results in substantial extra expenses to the 
mining companies and local businesses. As a result most 
companies also use Telex systems extensively for communi- 
cations. 


Transportation Routes and Pirerght Rates 


Commodities move into and out of the Yukon by 
five main routes; namely, 


i The White Pass and Yukon rail and pipeline 
route through Skagway, 


Xe Private trucking along the highway systems 
via Haines, Alaska, 
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a Private trucking along the highway systems 
via Edmonton, Alta., 


4, The commercial airlines route via Edmonton, 
Alta., and 

lay The commercial airlines route via Vancouver, 
LS Gre 


The White Pass and Yukon Railway System and its 
beneficial owners enjoy a monopoly position on transportation 
in the Yukon through their control of the railroad, pipelines, 
bus lines, and the two largest public trucking fleets that 
operate in the Yukon, The distance from Whitehorse to 
Vancouver via the White Pass and Yukon Railroad approximates 
1000 miles of combined rail and ocean distances and the journey 
can be completed in 7Z hours. In 1966 the published haulage 
rates on this system were $16. 00 a ton for mine concentrates 
shipped from Whitehorse to Vancouver, Inward rates on 
machinery, petroleum products, and supplies from Vancouver 
exceeded $2.75 per cwt. A White Pass trucking subsidiary, 
Loiselle Transport is, by far, the largest and most active 
trucking company operating in the Yukon. Representative 
transportation costs for all modes of travel which were in 
effect in the Yukon during 1966 are tabulated in Exhibit 7-4. 


Freight rates on commodities moving into the Yukon 
appear to be set by the White Pass and Yukon Route. Asa 
result, itis estimated that approximately 5¢ /lb. is the freight 
cost passed on to the Yukon consumer on foods,. construction 
materials, clothing, and all other goods in relation to prices 
ai tne DOint Of Origin. 


The main highways in the Yukon are gravel roads 
with 22' wide road surfaces and capable of withstanding 
90, 000 lbs. truck loads. Althcugh the road surfaces are 
maintained in good condition by the Public Works Department 
of the Yukon Territorial Government, the highways are re- 
garded as hazardous because of unusual dust problems. 
Tire wear is very high and most experienced.travellers carry 
two spare wheels and 2 extra tires in their trucks as stanard 
equipment. Truck haulage costs borne by the mining compan- 
ies exceed 6¢ per ton mile. 
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Several small airlines Operate charter flights 
throughout the Yukon - the most important of these is Great 
Northern Airways which serves all of the leading communities 
in the Yukon and Northwest Territories, Prescribed airfreight 
and air passenger charges for these carriers are authorized 
by the Canadian Transport Commission and are published by 
the Commission. The helicopter and float aircraft find limit- 
ed use in the Yukon because the country is unusually mountain- 
ous and contains very few lakes, Twin engined aircraft, with 
reliable radio equipment are the preferred ones in the Yukon. 


Manpower 


The population of the Yukon is very small and is 
largely concentrated in the Whitehorse area where nearly one 
half of the total population live. Whitehorse is now the Capital 
for the territory and is the seat of government and administ- 
ration. The other communities in the territory exist because 
of mining potential and tourism. The Dominion Bureau of 
Statistics reported an experienced labour force of 6, 242 
people in 1961 out of a total population of 14,628. This will 
grow appreciably in the forthcoming years as a result of the 
new mines presently under construction. 


Housing costs are inherently high in the Yukon 
because of climatic conditions and the generally high cost for 
goods and services. A modern bungalow, with 1000 square 
feet of livable space in a new subdivision near Whitehorse is 
reported to cost in excess of $25, 000. Speculative housing 
construction is relatively scarce because of the large prop- 
ortion of transient workers in the Territory: this Situation 
results in the use of any structure, old or new for housing. 
The present mine construction boom has added to the comp- 
lications and most of the towns report critical housing short- 
ages. 


The floating work force for constructior, and mining 
is a transient one that comes mainly from Vancouver and 
Edmonton. Labour turnover and hiring costs are consequent- 
ly high. The mining companies at Clinton Creek, Elsa and 
Anvil provide subsidized camps for their employees; a daily 
cost of $8.00 per man is reported to be the average cost to the 
mine of providing room and board for which the employee 
usually pays $3.00 per day. 
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The tederal government furnishes a northern allow- 
ance to its employees resident in the Yukon which amounts to 
about 20% ot their base salary. This allowance is not enjoyed 
by employees in private industry and it is applicable only to 
government «employees who reside on a permanent basis north 
of the 60th parallel. 


pervice Industries 


oe 


The relatively low levels of industrialization and 
population throughout the Yukon result in the availability of 
only minimal supporting services for industry. Such items 
as warehousing, industrial suppliers, maintenance and repair 
depots, and specialty fabrication shops are tew and inadequate 
at the present time. As a result mine operators are forced 
to maintain above normal inventories of spare parts to pre- 
vent prolonged shutdowns when breakdowns orcur, 


social Services 

Schools, hospitals, churches, and recreational] 
facilities are reasonably adequate and are concentrated in the 
major population centres. The high schools are presently 
located in Whitehorse where residences are provided for 
students. trom.the ses tof-the territory,- scholarships to any 
university in North America are provided by the local Gover- 
nment to all students who qualify for unviersity entrance. 


The major towns contain the service clubs, fraternal 
organizations, and social clubs usually found in «sta blished 
communities. Shopping facilities are good in Whitehorse which 
serves as the merchandizing and fashion centre for the territory. 


The Annual Sourdough Festival is held is. Whitehore 
during February and it provides a mid-winter break for the 
local populace, This is an internation4] «vent which features 
dog sledding, winter sports, snow shoeing and various gala 


events. 


Dependence of Neighbourin Areas 


The Yukon mining camps are islands of activity 
surrounded by vast uninhabited and unexplored territories 
within the Yukon itself and in the neighbouring areas of 
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northern British Columbia, Alaska and the Northwest Territ- 
ories. The major supply centres for the Yukon at present are 
Edmonton and Vancouver, The major exit point fdr mineral 
products from the Yukon is the port of Skagway, Alaska. 


The degree of isolation of the Yukon is bestillustrat- 
ed by the following observations: 


Les The mileage from Edmonton to Whitehorse is 
about 1500 miles via the Alaska Highway and 
it takes twotothree days to drive this distance. 


(oh The commercial flying time via C. P. A. from 
Vancouver or Edmonton to Whitehorse is 
presently about 8 hours with at least two short 
stopovers - a jet service will be inaugurated 
in late 1968 when travel time will be reduced 
to about 3 hours. 


No agricultural products of commercial significance 
are grown in the Yukon and consequently, all food is shipped 
in by truck or rail. There are no manufacturing industries 
within the territory and consequently all building materials, 
supplies, clothing, and footwear must be imported from out- 
side of the territory. 


Comparisons with Other Canadian Mining Districts 


The Yukon offers more potentially truitiu! prospect- 
ing areas than are to be found in most other areas of equivalent 
size in North America. A broad diversity of minerals is in- 
dicated and their widespread presence is reasonably well 
established. The main differences with respect to the mining 
industry elsewhere in Canada are in the following key variables: 


1. Electric Power - The electric power cost to the mines 
varies from $0. 015 to $0. 040 per KWH in the Yukon; the higher 
cost applies to electric power generated trom fueloil. By 
contrast, the cost of electric power in main mine fal centres 
in Ontario and Quebec are $0. 006 and $0. 004 per KWH for 
large blocks of power 


The significance of the higher energy cost applicable 


in the Yukon lies in the amount of the annual electric power 
bill paid by the mines, For example, the Anvil mine will 
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consume about 80, 000, 000 KWH per year at full capacity 
Operations; thus with the probable energy rate at $0. 015 per 
KWH, the annual bill would amount to nearly $1, 200, 000 or 
approximately $3. 30 per ton of concentrate produced. An 
equivalent mining operation in Ontario at the present time | 
would probably pay only $480, 000 annually for electric power 
or about $1. 30 per ton of concentrate. The net disadvantage 
to this Yukon base metal producer is presently about $2. 00 
per ton of concentrate. 


The Cassiar mine at Clinton Creek is affected to a 
greater extent because its electric power source is fuel oil. 
At full capacity operations the mine will consume about 
50, 000, 000 KWH annually. Its annual energy bill at a prob- 
able unit cost of $0. 038 per KWH would be $1, 900, 000 or 
$31.65 per ton of product. In Quebec, an equivalent mining 
operation would probably pay only $200, 000 per year of 
electric power or about $3. 35 per ton of product. The net 
disadvantage to this Yukon asbestos producer is presently 
about $28. 30 per ton of asbestos bales. 


2, Freight Cost - Asbestos bales, transported from Clinton 
Creek to Vancouver move a distance of approximately 1500 
miles; of this total about 390 miles is by truck, 110 miles by 
railroad and the balance by ocean freighter. The total freight 
cost on asbestos bales approaches $50. 00 per ton for the 
total trip. By contrast, baled groundwood pulp travelling 250 
miles by railroad from Newcastle to Saint John, New Brunswick, 
and then 3, 000 miles by ocean freighter to European ports 
costs the shipper a total of about $18.00 per ton. The net 
disadvantage to this Yukon asbestos producer is presently 
about $30. 00 per ton of asbestos bales 


Another example of freight cost disadvantages is 
thaton bulk concentrates. Iron ore concentrates move from 
Shefferville to Seven Island, Quebec, over 357 miles of rail 
at a cost to the mine operator of approximately $3.00 per ton. 
By contrast, the estimated cost of shipping iron ore concent- 
rates from Crest to Skagway a distance of nearly 500 miles 
by a proposed new railway is about $6.00 per ton. The net 
disadvantage to this potential producer is about $2. 00 per 
ton, an amount that is not easily absorbed by the normally 
narrow profit margins on this low priced commodity. 
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3. Construction Costs - Construction costs on capital work 
items in the Yukon are considerably higher than in areas below 
the 60th parallel. The Anvil project, a 5,500 ton/day lead- 
zinc-silver mine and concentrator, will have cost some $60 
million to bring it into production. By contrast, the Texas 
Gulf Sulphur operation at Timmins in Ontario cost $75 million 
for a 9000 ton/day copper-zinc operation. Capital works, in 
the opinion of experienced contractors, generally cost nearly 
twice as much to construct in the Yukon as below the 60th 
parallel. This differential is due in part to the unusually higher 
expenses that must be borne for the transportation of equip- 
ment, supplies, and manpower. In addition, there are the 
costs of providing extra inventories and special skilled labour 
to cope with emergencies - these would not be substantial 
costs elsewhere. 


4, Exploration Costs - Nearly $1 million of highly risk capital 
was spent by Anvil Mining Corporation on primary exploration 
to locate the Faro orebody. An additional $4 million was spent 
in development drilling, metallurgical testing, and feasibility 
studies before the decision was reached to proceed with mining 
plans. By contrast, the Texas Gulf deposit near Timmins in 
Northern Ontario was found at a probable cost of less than 
$2.5 million for the equivalent work. Some basic causes for 
this difference are the shorter working season, the very high 
cost of aerial transporation for men and supplies, and the high 
cost of field accommodation for men in exploration work in the 
Yukon. 


Furthermore, a general scarcity of lakes, and the 
mountainous terrain, prevent a widespread use of light air- 
craft with floats which are extensively used in other Canadian 
mining districts. Exploration must therefore be conducted 
with large aircraft and helicopters as extra expense. There 
are also fewer development roads and outpost camps in the 
Yukon than in most other areas in Canada. Consequently the 
prospectors and explorers must set up outpost camps at 
considerable cost and they are constantly dependent upon air- 
craft service for communications and supplies. These dis- 
advantages mean that appreciably less field work can be 
accomplished in the Yukon for the exploration budget than 
would be possible elsewhere. 
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5. Cost of Living for Miners - The main components in the 
miners! cost of living are the costs of food, shelter, heat and 
clothing, and personal conveniences, Some tvpical illustrations 
of differences in conditions between the Yukon and other 
Canadian mining camps are in the following: 


= fruits, vegetables, and meats are about 30% more 
costly than in southern Ontario, and about 20% more 
costly than in Northern Quebec, 


- rents are difficult to compare because the available 
dwellings are quite different across the country. In 
general, however, about 15% less living space is 
provided at about the same monthly rental amount. 


- the price of fuel oil at 40¢ per gallon is nearly twice 
that in Sudbury or Northern Quebec. This fact, 
coupled with the longer winter season in the Yukon, 
results in a4 doubling of the annual heating billas 
compared with other areas, 


- clothing prices appear to be about 10% higher in the 
Yukon, «a8 noted in mail-order catalogues issued by 
the large department stores. 


~ car operating costs are about 50% higher in the 
Yukon because of higher gasoline prices (70¢ per 
gallon in Dawson vs 55¢ in Timmins}. higher tire 
wear and tire costs (7, 000 miles per tire costing 
$45.00 vs 12, 000 miles per equivalent tire costing 
$35, 00 in Sudbury), according to unoffirial estimates 
of Yukon residents 


- ) medical and dental services and tacilities are 
available primarily in Whitehorse and the basic 
fees are about 20% higher than in Vancouer. The 
cost of getting to Whitehorse and staying there for 
treatment 1S an extra consideration for miners and 
their families, For treatment and care by specialists, 


the patient would have to fly to Vancouver or Edmonton. 


Similar circumstances confront the miner in northern 
Manitoba and in the Quebec~-Labrador iron ore camps. 


- vacation expenses for the Yukon miner are higher 
because he has to travel over longer distances to 


reach the popular vacation grounds. The extra 
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travelling time also tends to shorten the available 
time at the vacation destination. 


Mining Laws and Regulations 


The mining laws and regulations pertaining to the 
Yukon are administered by the Department of Indian Affairs and 
Northern Development through its main administration and 
service staff in Ottawa. Some divisions are resident in the 
Yukon, - namely, the Mine Recorders Office in each of the 
four mining districts (Whitehorse, Watson Lake. Mayo and 
Dawson), and the Mine Inspector's office at Whitehorse. 


The laws and regulations are similar to the Provincial 
laws affecting the Canadian mining industry in the 10 provinces. 
The appropriate laws and regulations are described in a recent 
book entitled ''digest to Canadian Mineral Laws!’ by E, C, Hodgson, 
Mineral Resources Division, Department of Energy, Mines and 
Resources Cat. No, M38-5/13 1967. The following brief notes 
are excerpts from the above book that relate to mineral industry 
in the Yukon. 


The duties, powers and functions of the Minister of 
Indian Affairs and Northern Development relate to: 


~ the Northwest Territories and the Yukon 
Territory and their resources and affairs: 

= Indiansattairs: 

= Rekigio aitairss; 

= National parks. 


. The Minister and the department exercise powers 
in the disposition of mineral rights and control over conservat- 
ion, Operating practices, mining taxation and royalties with 
respect to the Northwest Territories and the Yuko. Territory 
comparable to the power exercised by the government of each 
of the provinces within the boundaries of each province. 


The Minister of Indian Affairs and Northern Develop- 


ment is also responsible for the administration of the follow- 
ing acts: 
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Northern Canada Power Commission Act, RS. 
Ch. 196 


Dominion Water Power Act. R.S. Ch. 189 
National rarks Act, “RYS; “Ch, 189 

Pand™ titles vet, Roo, "Ch “162 
Northwest Territories Act, R.S, Ch. 331 
Yusen Act, 1952-63. Ch, 53 


Part Ill of Canada Land Surveys Act. R.S. 
Ch. 26 


The Resourees and Economic Development Branch 


of the Department administers the following acts and regulat- 


10ns: 


Public Lands Grants Act, R.S.C. 1952 Ch. 224 
amended by 1959 Ch. 52 


Territorial, Lands Act. R.S.C. 1952 amended 
bye 955 Ch. ly ane 1OS7 Ch. 136 


Canada Mining Regulations, P.C. 1961-325 
and amended by P. C. 1962-968; P.C. 1963- 
Leg al 


Canada Oil and Gas Land Regulations P. C. 
1961-797 amended bv P. C. 1963-408 and 
P.C. 1964-1614 


Territorial Dredging Regulations, PC, 
1954-1920 


Territorial Coal Regulations, P.C. 1954- 
1979 amended by 1965-1431 


Territorial Quarrying Regulations, P.C. 
1957-424 


RESOURCES 


ENGINEERING 


i 
iC ; rs on “7 i. o 

' D5i1 Gy 7 

ae connate as a 


end . roa pat aged —_ 


i 
; > 


am a en eee ee sll aA 
ti Soe Sea ee ie 
5 4 109 pe i Seek @ 
Let iO aka metooaaste: (ange epv bee 
| To met 
os . ee ir ender ah woe qe ved 
Vz er Vo ee Bee 
’ 268 aA eyoriv2 brat abena> Yo UI oe. 
: ’ os" AD 7 : 
doasta insmaoleved yirronosd bis eeoxgoseh eAT | ~ _; 
; -telyget bas #ids gaiwdlfot set ataieinionbs taomttsqatt pot J. 
‘ea 


BSS AD S@@1 .D 21M 4oA einer abaal sid - 
S@ .dO C2el yd bebaoma 
/ 


bebosdia S201 Oe. 5A sbasPisttotiaieT =~ 
af dD Teel baw Ti Wo eeel ya” 


~Ed?E 12 7 3BSO-S8C!l .O 4A yd bebmoms bre 
2 reve 


OD & snoitslogeA bast ead bas HO shénsD” + 
bus 80R-€801 .D 9 yd bebaomrs TOY-1dP! 
eal bel 4.4 


a8 


: 
| @Sb&-(d01 .O F enoHaluyes snitiM ebeasO +” 


0.9 2ncitslagsk gaighs7a tarvothesT : 
Qsor-Peet = 7 


“eh20L (OG \enort stones [aod [sizotmteT  : 
iFbt~290 yd hobowsia, ered 


aa seecraauataanieaendaiaa =e! Od) 
BSB-Teer . a 


= 


Territorial Lands Regulations, P. C. 1960- 
1 al 


Canada Oil and Gas Drilling and Production 
Regulations, P.C. 1961-12 


OM Wakon Quartz MiningowWtectmoRs S: 1952 r«eChy2h7 
== Yokon' Placer Mining Act RuS21952.8 Gh. 216 


- Mining Safety Ordinance, 
Vonon lérritory, BO. Y. 1. 1958, Ch. 75; 
Mining Safety Rules 


- Blasting Ordinance Yukon Territory, 
REOPFEL.. YO OSG Ghie sO; 
Blasting Rules 


- Regulations Governing Accident Prevention in 
the Yukon Territory ) Order 1963-1 


- » Prospectors*Acsistancé Programs cP ac. 
1966-1474 


The Indian Affairs Branch of the department is 
responsible for the administration of the following Acts and 
Regulations: 


= Indian"Ace 1954 
Indian Mining Regulations, P.C. 1961-371 
Indian Oil and Gas Regulations, P. C. 1966-1271 


Incentives and Taxation 


Various incentives have been available through the 
Department of Indian Affairs and Northern Development to 
encourage prospecting in the Yukon and to assist in development 
work. The incentives are described in the Canada Gazette, 
Part Il Volume 100 and pertain to the Northern Mineral 
Exploration Assistance Regulations (P. C. 1966-1641). 


The Prospectors' Assistance Regulations (P. C. 1966- 
1474) provide prospectors with non-reimbursable grants up to 
$900 per year for mineral exploration in the Yukon; sixty 
thousand dollars per year is available under this programe. 
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Seventy-four prospectors were accepted as eligible for grants 
under this program in 1967. 


The Northern Mineral Exploration Assistance 
Regulations (P. C. 1966-1641) provide a 40% grant towards 
exploration costs on projects approved and undertaken by a 
Canadian company. This grant becomes a loan repayable over 
a period of ten years if the exploration program results in 
commercial mineral production. Fifteen companies qualified 
for assistance under the program and a total of more than 
$1,250,000 was allotted to them in the 1967-1968 fiscal year. 


The Department provides capital grants in varying 
amounts for townsite development, development roads, mine 
access roads, tote roads, electric power installation, 
permanent air strips, and other facilities. These programs 
include the following: 


= Northern Roads Program - An amount of nearly 
$9,000, 000 per year is available to meet 
usual transportation requirements in the entire 
North, and especially those needed for 
resource development. The Government 
bears 100% of the cost of these roads. A part 
of the Northern Roads Program provides for 
access roads to mine sites from main roads. 
The Government bears two-thirds of the cost 
of these access roads and the company bears 
the remainder. 


= Tote Road Assistance Program -,This is available 
to individuals, groups, and companies for 
minimum standard access roads. A sum of 
$100,000 is provided every year for each 
Territory, and up to 50% of the cost of the 
road is borne by the Government. Over 44 
applicants received such assistance in 1967. 


= Permanent Air Strips Program.- The Government 
shares up to 50% of the cost of building 
permanent airstrips associated with resource 
development or exploration projects in the 
North. Several such airstrips have been built 
in the Yukon on a cost sharing basis between 
private industry and Government. 
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Incentives presently offered to Canadian companies 
that operate mines in the Yukon include the following: 


= A three year exemption from federal income 
taxes is available as of the day when commercial 
production starts - this feature is commonly 
known as the 3-year tax holiday. 


= Exploration, research and development 
expenses are fully deductible from income 
before taxes in the year when such expenses 
were incurred. 


- Pre-production expenses for exploration and 
development may be capitalized and amortized 
against future income. 


= Losses may be carried forward for up to five 
successive years and may be applied against 
future income. 


- A depletion allowance of 33-1/3% of profits 
before taxes is available. 


: Income taxes are levied against earned income from 
mineral production in Canada. The income tax rate builds up 
rapidly to a maximum of 52% of taxable income as determined 
by the Income Tax Act. There are no taxes levied in Canada 
on capital gains nor on ore reserves. 


An annual royalty is payable on the value of the out- 
put of a mine. The royalty rate starts at 3% and builds up 
slowly to a maximum of 6% on annual profits up to $10 million, 
and. on the excess above $10 million there is a proportional 
increase of 1% for each additional 5 million dollars, as 
determined by regulations in the Yukon Quartz Mining Act. 


The 11% Federal Sales Tax is currently applicable 
to all building materials.sold in the Yukon; mining machinery, 
however, is excluded from this tax. There is no Territorial 
Sales Tax levied at the present time. 


A recently imposed Diesel Fuel Tax of 1l1¢ per 
gallon is collected by the Territorial Government on all sales 
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of diesel fuel except that used for heating purposes and electric 
power generation. This tax is causing hardship to the open pit 
mining operators and to the placer gold operators because it 
applies to diesel fuel used in off-highway equipment such as 
bulldozers, graders, ore-hauling trucks, pumps and heavy 
construction machinery. 
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EXHIBIT 7-1 


YUKON MINERAL PRODUCTION CHART 1958 TO 1967% 


Cumulative 
1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 (a) Total (b) 
YUKON TERRITORY 
Cab 6 coonoomone $ 2,301,975 2, 247, 847 2,652, 004 2,371,494 2,050, 255 2,084,215 2, 183,611 1,698,975 1,639, 103 659,644 265,072, 668(c) 
ounces 67,745 66,960 78,115 66, 878 54,211 57, 844 45,031 43, 466 43,466 17,474 
SUViexleppevetereter-leie $ 5,569, 348 6,192,556 6,416, 956 6, 538, 897 7,551, 814 8,450,755 7, 894, 196 6, 462, 393 5, 868, 217 6,468,370 128,014,994 
ounces 6,415, 560 7,054, 632 7,217, 361 6, 937,036 6,482,244 6, 106, 037 5,638,712 4,615,995 4,194, 580 3,769, 533 
Weadnedacrderertintte $ 2,449,920 2,290,960 2, 166, 638 1,712,198 1,615,980 1, 867, 647 2,744,235 2,766, 953 2, 386, 684 2,092, 164 55, 276, 395 
pounds 21,566,194 21,592,456 20,286,871 16,769,815 16,290,125 16,978,607 20,418,415 17,851, 309 15,975, 125 14,801,171 
257,098 132,990) ========= === 2 Sent 3,496,395 6,598, 178 
880,773 CO) W00) seecessSs Shcceseaa cesaccesa 9 ceaodeeoe 7, 350, 000 
114, 221 115, 198 123, 675 98, 150 85, 626 46, 390 21,000 2,572, 341 
7,703 7,649 8,231 7,229 8, 801 5,670 3, 000 
(ANN oo cocdeds 00 $ 1,688, 811 1,621,375 1,789, 287 1,528, 100 1,438,554 1,514, 520 1, 855,512 2,000, 396 1,729, 027 1,299,214 33, 663, 481 
pounds 15,522,159 13,246,532 13,402,899 12,137,418 11,888,876 11,850,706 13,094,653 13,247, 653 11,450, 510 8, 825, 492 
Cadmium........ $ 244, 323 181,440 206, 604 228,296 231,328 326, 124 428, 399 386, 192 306, 336 150, 284 5, 336, 182 
pounds 160, 739 141,750 145, 496 142,685 134,493 135, 885 132,222 138,918 118,735 53,673 
A'sbestosireinienktar: Sa SSeS Se 513,000 513, 000 
CEOS a 3,000 
Total Wester: otetectays $ 12,310,756 12,592,378 13,328,645 12,750,304 13,136,119 14,366,936 15,204,103 13,400,535 11,975, 757 14,700,071 497, 047, 239 


(a) Preliminary figures 


* Source: 


(b) Cumulative totals - 1932 to December 31, 1967 


Department of Indian Affairs and Northern Development 


(c) Cumulative Totals 


- 1886 to December 31, 1966 


EXHIBIT 7-1 


i aa 
ne at a ns 
meas OH FO eT Cos ~ Fagadame ia ah 
; vA yy : 
‘ weer? iynwe™t mi Rett} She ¥ 
—- an at i gy eemnaee + ae ™ - 


OD WERE (FOO KAAS py POC LTHS GS gy ATE, =e a 
E18 88 5 aque tL BY gy. 4 Pe aa 4546 eky.¥ 


(HOW MEd 7 ie? Blaig »qpee Be 5 ; RE aie 
a SCO REA 1 NOE Kies 7) SEV PDO * Dae al 

; 

. 


GHG) Shit 4 RES BAUS 2 PAP MBS, 5 4) OSE.E 
emia; Patra\i ) i TOSS OS, Beh GR. one, #1 pos; 


D. SebeG WeS~.. one: fae mae an | “= nee) 

v T> Be + neon at -HAama<~ ne eon eee 

\ Ss. SAE TC ogy [acOh BP ye yp OTE OE ig 

1 A OT TF 21 OTE 6 TH a ie 2a enol 

By B01 1998 af oLek BS PRT La ETE Sadgl poi 018 OBA EB cs cees es ees on 
ae VO iT: {VEbG I § Pray sa Oh Mm ka Sta po Par’ bs b e cod | (SS al ebnuvog 

wes BSF LF eitd (OQS 4 yt) OPS Lhe ié@ URE Pg d ste4 4 8 6 msrion bal : 
.. AG) SOUS, esdeh, Ohh? po rOeT, [aby oy PET OGL y ebavog 

7 oe es =s42tte —$seekee*s _ *"=55~ “ye € Lye ee ees BOTRSGEA 
a —anes. “She EUs te ek <2 =< oa altos 

i rtetesspcmehniespshaemeere ensues ne pleted 

7 POO pOORGS (+ <8O9R REC ip OE 3 SREQ5 eget ie. Si i dank .. 1+. ImtoT 
a PN mr NE aS a ee ——-.— 


yb \( bE tedaig 700 eR SEP D e- elated, eyirchuangy (d} sarugh yvieninttiesS (sy 


‘Snerrqolevet! mundrioY be» esieWA asibfl to tnentvaqst 159200 * 


“MINERAL. INDUSTRY STUDY 
LEGEND YUKON TERRITORY 


CLAIM LOCATION 9 RECORDED CLAIMS 
a = AT END OF |I967 


RESOURCES ENGINEERING OF CANADA LIMITED 


CONSULTING ENGINEERS TORONTO, CANADA 


APPROVED 


| 
YROTIRAST wvoxUY 

eMiA.JD G3GROORA 

Tae! 30 GV3 TA 


Gu30d3 5 


EJ WOITAIOS MIAID | 
aie 2008 


EXHIBIT, 7-3 


EXPLORATION COMPANIES ACTIVE 
IN THE YUKON in 1967 


A_- CANADIAN COMPANIES* 


Anvil Mining Corp. Ltd. 
Joo Weioth ot. 
Los Angeles, Calif. 


Arctic Mining and Exploration Ltd. 
P50, Joo Ur rar ot. 
Vancouver, B.C, 


Bankeno Mines Ltd. 
600, 250 University Ave. 
TOronto, Ontario 


Brown McDade Mines Ltd. 
470-475 Howe St. Vancouver, B.C. 
2402, 44 King ot. W. Toronto, Ontario 


Canadian Baranca Mines 
c/o E. Koblanski, 
sr, O02 Ww. Hastings’ ot: 
Vancouver c, bo. C, 


Casino Silver Mines Ltd. 
POO? W"*"Pender St. 
Vancouver, “6.'C. 


Canada Tungsten Mining Corporation Ltd. 
Soop to Me rCHYiFOnNd ot, 
Toronto, Ontario 


Central McQuesten Mines Ltd. 
420, 475 Howe St. 
Mancouver 1. B.C. 


* Source: Survey of Mines 1967, The Financial Post, Toronto, 
Ontario 
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Comstock Keno Mines Ltd. 
G02. 220eBay Sts 
Toronto, Ontario 


Continental Consolidated Mines Ltd. 
20ds 5 35 Howe! Sts 
Vancouver, B.C. 


Crest Exploration Ltd. 
329A, SixthoAwes oS. W. 
Calgary, Alta. 


Discovery Mines Ltd. 
Suite 1011, 

2200 Yonge St. 
Toronto. 2,8@ntario 


Duncan Ladue Mines Ltd. 
420, 475 Howe St. 
Vancouver, Liebe iG, 


Dynacore Explorations Ltd. 
1404, ~302 Bay St. 
TorentojeOnta rio 


Dynasty Explorations Ltd. 
3O0y 255 Buerardyst 
Vancouver, B.C. 


Flagstone Mines Ltd. 
S09), 525° Seymour St. 
Vancouver, B. C. 


Golden Gate Explorations Ltd. 
714 West Hastings St. 
Vancouver, B.C. 


Great Yukon Mines Ltd. 
Main Floor, 

165 University Ave. 
Toronto, Ontario 


Green Valley Mines Ltd. 


HOR G SS ¥Y or lest. 
Toronto, Ontario 
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Jaye Explorations Ltd. 
160350330 BayvSt 
Toronto, Ontario 


Ketza River Mines Ltd. 
1001, 85 Richmond St. W. 
LOronto, Ontario 


Klondike Lode Gold Mines Ltd. 
OW ne83.0W. Hastings St. 
Vancouver, 6, GC. 


Logjam Silver Mines Ltd. 
400 thld Kine St. W. 
Roronto,. Ontario 


Matt Berry Mines Ltd. 
S0iaa347 Bay, St: 
Horonte, 1, Ontario 


Mayo Silver Mines Ltd. 
3096 Sob: Howe. St; 
Mancouyver, iC. 


Mount Keno Mines Ltd. 
Rm. 702, 220 Bay Street, 
KRononto,.Qnta rio 


Mount Nansen Mines Ltd. 
420, 475 Howe St. 
Vancoumer — BoC. 


Native Minerals Ltd. 
IS285 ZA; Staan. MW. 
Calgary, Alta. 


New Imperial Mines Ltd. 
bOgZ, Ob, Rachmaondest. “W. 
Toronto, Ontario 


Northlake Mines Ltd. 


Suite 220, 890W. Pender St. 
Vancouver. Bx G 
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Pacific Giant Steel Ores Ltd. 
205 Main St. 
Whitehorse, Yukon 


Parliament Mines Ltd. 
302, 121 Richmond St. W. 
Toronto, Ontario 


Peso Carmacks Gold Mines Ltd. 
420-475 Howe St, 
Vancouver, B.C, 


Peso Silver Mines Ltd. 
420 Stock Exchange Bldg. 
475 Howe St. 

Vancouver 1, B.C. 


Redstone Mines ltd, 
bOOO. clit Bay St, 
Toronto, Ontario 


Rio Plata Silver Mines Ltd. 
420, 475 Howe St. 
Vancouver B.C. 


Riviera Mines Ltd, 
450, 890 W. Pender St. 
Vancouver l-—B, C. 


Rodstrom Yellowknife Mines Ltd. 
409, 612 View St. 
ViCtOria,, 5. c. 


Silver Key Mines Ltd. 
Suite 801, 347 Bay St. 
Toronto, Ontario 


bilver LTitan Mines Ltd. 
350. 3255 Burrard St. 
Vancouver, > .G. 


Tay River’Mines Ltd. 
808, 602 W. Hastings St. 
Vancouver; o Bd Gy 
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The Yukon Consolidated Gold Corp. Ltd. 
410 Marine Bldg. 

555 Burrard. St, 

Vancouver 1, B.C, 


Tintina Silver Mines Ltd. 
Rr Foor 

85 Richmond St. W. 
Toronto, Ontario 


United Keno Hill Mines Ltd. 
21a Kloor. 7 King St. bE: 
Toronto, Ontario 


Vangorda Mines Ltd. 
1600, 44 King St. W. 
Toronto, Ontario 


Venus Mines Ltd. 
440, 890 West Pender St. 
Vancouver, B,C; 


Western Flintstone Mines Ltd. 
17285"°736 Granville -St. 
Vancouver l22 5B tC: 


B - FOREIGN COMPANIES* 


American Metal Climax 

American Smelting and Refining Co. 
Anaconda American Brass 

Arrow Inter-America Corp. 

Cyprus Mines Corporation 

Hanna Mining Co. 

Hecla Mining Co. 

Standard Oil of California 

Union Carbide Corporation 

United States Smelting, Refining & Mining Co. 
Utah Construction & Mining Co. 


* Source: The Northern Miner "1968 Exploration Year" issue 
of March.7. 1968, Toronto, Ontario 
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EXHIBIT 7-4 


REPRESENTATIVE TRANSPORTATION COSTS FOR 
YUKON TERRITORY, 1966% 


RAIL AND BOAT (container ship every ic weeks) 


Ore and concentrates - Whitehorse to North Vancouver 
Commodity rate on 30,000 lb. carloads 


lead or Zinc concentrates’ *. % 7. $16.00 perton 
MSVe Ros MOLcEn et sc itt. ee. 17. 00 perton 


Mining equipment and associated supplies - North Vancouver 
to Whitehorse - Commodity rate on 10,000 lb. carloads. 


INAS od Se 0 a il tear nel ait ch oa $2.75 per cwt. 
Pebreoleummpnmeducte.s <) 6s <u oak hee 3. Loper cw, 
Drilling mud, building materials....... 2. 90 per owt. 


BRUCK 


Basic rates, Whitehorse from Edmontonand Vancouver 


Pe OUAC ae eee eee Oe eee ee 100 >, 000° TO2000 
From Edmonton 

(dollars per 100 1b). .5....... 6. 90 sees) 35 
From Vancouver 

(rollers per Or). .2 fn oF. Heed 6. 70 6. 30 


(Commodity rates in effect for many items) 
(Backhaul rates considerably less) 


~oUS = (3 "times per week, daily in the summer) 


Express rates, Whitehorse from Edmontonand Vancouver 


Pea SO t Sy ease I=2° 2-10 10=20- 40-50 -90=100 
From Edmonton 

a8 Bbc: 9 ate a 2.05. i255 240 6. 40 Ph. 35 
From Vancouver 

GCPUAE SE ance Goes 205 27852, 42:00 te Oo 14. 20 


*Reproduced from ''The Mineral Industry of Yukon Territory and 
Southwestern District of Mackenzie, 1966" by D. C. Findlay, Paper 
67-40, Geological Survey of Canada, Department of Mines, 
Energy and Resources, pp. 3-4. 
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AIR - (daily) 


Air express and air freight, Whitehorse from Edmonton 


and Vancouver 


Air express 


DAMM ae rests Sy e 


Air freight 


Sou ug @hbL oni emer: Ae eee 


dollars per 100 pounds.... 


CHARTER AIRCRAFT 


Type 


Fixed wing 


Helicopter 


be LM ER AP 9 oe 


Edmonton to 
Whitehorse 


Vancouver to 
Whitehorse 
Jv eteenorse — 


$ 4. 00 $ 4.00 
43 Lag 
one ae DZS 
fa ad 
18. 00 18.00 
Rate per Rate per 
Hour _ Mile 
$65. 00 $0.55 
80. 00 0. 80 


I 10. 00 (ireland oil in= 


cluded) 

135, 00 (fuel and oil in- 
cluded) 

135, OO (fisel and oi) in- 
cluded) 


(rate per mile not 
applicable) 
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CHAPTER 8 


MINERAL MARKETS AND PRICES 


World Production Statistics 
et ee eT ene 


The production statistics for Canada and the free 
world were examined for al] minerals that are important or 
could be important for the Yukon economy, namely: 


s Asbestos 

= Coal 
Copper 

: Gold 

= Iron Ore 

= Lead 

= Molybdenum 

- Nickel 

- Silver 

= Zinc 

- Petroleum 

- Natural Gas 


The sources for this information were the Canada Year Book 
and various minerals Surveys which are listed in the Biblio- 


graphy. 


The following discussions and salient statistics for 
each mineral show Canadian production from 1950 to 1967, 
world production statistics, and price history to the extent 
publicly available. World reserves of major ores are noted 
wherever information was available. Projections of growth 
trends and prices were based onthe authors! interpretation 
of current trends. 
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Mineral 


Uses 


World 
Production 


Canadian 
Production 


Major 
Consumers 


Processing 
Centres 


Prices 
Feb. 1968 


Outlook 


Asbestos (Salient statistics are in Exhibit 
8-1) 


Long fibres (groups 1, 2 & 3) for fireproof 
cloth, yarn, brake linings. 

Medium fibres groups 4, 5 & 6) for shingles, 
Siding, wallboard, paper, 

Short fibres (group7) for boilerand Pegting 
cements and tiles and insulation. 


3, 200, 000 tons in 1963. Canada, South 
Africa and Rhodesia are the main prod- 
ucers in the West - Russia in the East. 


1, 500, 000 tons. in 1966 - most in the East. 
ern Townships of Quebec. Canada is the 
world's leading producer, its share of 
world production has declined from 67% to 
40% since 1945, 


In 1963 the USA consumed 1, 600, 000 tons 
supplied primarily from Canada. 


Concentration of ores, sorting fibres, and 
baling at mine site. Fabrication into manu- 
factured products is usually done in the 
consuming centres. All major cities are 
likely fabrication centres. 


Gp3 Gp Gp5 per ton of baled 


(AC) (AS) 
0. 


AY) fibre, f.o.b. North 
345.00 20 26, 


( 
00 1 Vancouver 
Trends will follow closely those of indust- 
rial production and building construction. 
Commercial synthesis is being investigated 
but it is doubtful that it will succeed in 
becoming a serious competitor to the natural 
fibre. 
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Asbestos - Cont'd 


Project = World demand has doubled in past 10 years. 
Consumption Growth rate of 5% per annum is expected for 
& Prices next 25 years when world production may be 


around 12,000,000 tons annually. Prices 
will follow the economy and could increase 
sharply in 10 years if depleted reserves are 
not replaced. 


World = Generally stated at 100, 000,000 tons, suffic- 

Reserves ient for next 20 years. These are mostly in 
Canada, South Africa, Russia and China. 
Australia could become an important future 
source, The Yukon reserves can be an 
important world supply. 


New Mine = Approximately 200,000 tons of new fibre 
Production production capacity must be developed each 
Requirement year to meet growth requirements for world 
demand. 
So3 
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Mineral 


Uses 


World 
Production 


Canadian 
Production 
Major 
Consumers 


Processing 
Centres 


Prices 
Feb. 1968 


Outlook 


| Projected 
Consumption 
& Prices 


World 
Reserves 


Coal (Salient statistics are in Exhibit 8-2) 


Energy source for thermalelectric power, 
reductant for smelting processes, for heat- 
ing purposes. 


3,000,000,000 tons in 1964. Main producers 
are, the U.S. A, 


11, 300, 000 tons in 1966 - adecrease from 
19, 100, 000 tons in 1950. Primarily in Nova 
Scotia and British Columbia. 


All industrialized nations. 


Waste is usually separated from the coal by 
mechanical means atthe mine site anda sized 
product is shipped to the consuming centres 
for use. 


Variable with Btu content and haulage dist- 
ance to the consuming centres. Generally 
$4.00 per ton at mine site. 


Thermal powerplants have been locating 
adjacent to coal mines because of rising 
freight rates and technological improve - 
ments in electric power transmission. Com- 
petition fromuranium, oil and hydrolimits 
growth potential as prime energy source. 


Demand is expected to grow at less than 
worldpopulation, around 1.2% per annum 
to 4,000,000, 000 tons per year in 1990; 
prices willprobably increase at same rate. 


Generally estimated at more than 

5, 000, 000, 000, O00 tons, sufficient for over 
100 years. Widespread throughout the world 
Yukon reserves of 250,000,000 tons are 
useful for local purposes only. 


RESOURCES 


ENGINEERING 


ae eer ol sotoe 
“tnad to? ,29880907q gaislema 


wend i helt a! bei oat ; 


aoa aus oes \. ie ooe ne 
Pcs <a Manet a) Meee 


dian aan 8301 wh anos OOO OOF vite 


evoWt ni ylivantisT 02 01 ni oor 000,,008 Cf. 


sideauloD daitis€ bas sitose 
seaiten terrae a ear 


UG 
vd lsoo i pile peteraqae yilsveu si oneaw ‘ 
besie s ban ste sat efticensem (scinsdoont 


gerias2 gricmpano> df of beqgide ef touvborg 
peu 10% 


~teib sysigsd bas tnsinos 116 dtiw -sfisiis 
JailetsaeD .eerines grimuenoca oniot sorts’ 
ole sniet $s not 19q 00 ae 


gaitsool aeed over aiasiqtowog laciredT 
guiaix to seusosd ssnim soo of jase (bs 
~svyorqmi [sstgolonines bas #9787 Idgicxt 
<0 .ofsaimensti t9wog sicfsle at etnem 
etimil orbyd bas lio ,.moinsid moti nofized 
Srwoy Y_ iste sraiTa Bs isitasteg diwortg 


asdi veal te wotg of bstoeque af baacred 
imunns 19¢ @S .l bavors ,soitsluqog blzow. 
OPCL ai Teey r9q anot 000 006 000 ,F of 
.oiet omse ts senoroni yidsdorg Lliw eosi1q 


~ gad? stem $s betsmites yiletensD 

gevo 10h Inviniviwe ,emot 000 000 000 000 ,é 
fbliow sdtiwodguotdy Sssiqasbiw .erssy 001 
ets wnot 000 000 O28 lo ssvrse0. aodvY 
sino sea0qiwg Isool tot luteers 


+-8 


? 


-”- 


goizesnporT 
aetined 


: eso 
BAP L dst 


AooliwO 


betos{torT 
noitqmpentod 
a90ixnd 


blioW 
gavteasA 


Mineral 


Uses 


World 
Production 


Canadian 
Production 


Major 
Consumers 


Processing 
Centres 


Prices 


Feb. 1968 


Outlook 


Projected 
Consumption 
.& Prices 


World 


Copper (Salient statistics arein Exhibit 8-3) 


The metal is widely used because of its part- 
icular physical properties for electrical 
applications, construction materials, and 
in specialty alloys. 


10, 800, 000, 000 lbs in 1965, Major producers 
are tive tU), SPAM, “Chile: Rhodesia, Canada 
Belgian Congo, Peru, Australia and Japan. 


1,000, 000, 000 lbs in 1966: maintained at 
about 9.5% of world production since 1955. 


Tet UlS SA. 4s bULROR ay est Germany, Japan 
France, Italy and Scandinavia. 


Ores are processed into concentrates at the 
mine site. Smelters are generally located 
in major mining districts. Refineries are 
usually at cheap power sources. Manufact- 
uring facilities are inthe consuming centres. 


51¢ per lb. delivered f. o. b. 


Intense competition is expected from alumin- 
um and other materials. 


Growth at 2% per annumto 18, 000, 000, 000, 
Ibs. in 1990. Canadian production at 

1, 800, 000, 000 lbs in 1990. Prices will 
probably increase at 2% per annum. Prime 
markets will be the underdeveloped and 
emerging nations in Asia and Scuth America. 


About 250,000, 000 tons, sufficient for about 
40 years. Canadian reserves are about 
9,000, 000 tons throughout the country... The 
Yukoncan bean interesting long termcentre 
catering to the Pacific region. 


Approximately 600, 000 tons of new concent - 
rates (with 25% copper) production capacity 
must be developed eachyear to meet growth 
requirements for world demand. 
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Gold (Salient statistics are in Exhibit 8-4); 


Currency, jewellery and Ornamentation, 
some as an industrial material. 


48,500, 000 fine oz. in 1966 - primarily in 
South Africa, Canada and the (S.A. 


2500, 000 fine oz. in 1966 - largely as a 
byproduct from base meta] operations. 


The governments of the worid 


Free gold ores are concentrated and usually 
reduced to a bullion at the mine site. By- 
Product gold from base metals is reduced to 
bullion at the smelters. Refineries are 
usually located at Government Owned mints, 


$35.00 U.S. or $38, 05 Can. per fine oz, 


Survival of the gold mining industry is apar- 
amount problem in view of its internationally 
fixed price (constant since 1934) and rising 
production costs. Low grade mines willnat 
be able to survive without financial assist- 
ance, 


Growth at 2.0% per yearto 78,000,000 oz. in 
1990 - related to the base metals industry. 
Prices will probably increase during the next 
decade due to international Pressuresarising _ 
from the producing nations, Canadian product- 
10n will follow the 2% growth rate, 


Generally stated at about 1,000, 000, 000 oz 
- sufficient for about 30 years, 
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iron Ore (Salient statistics are in Exhibit §-5) 


Iron and steel, and alloys in construction 
materials. 


640, 000, 000 long tons in 1966 in 59 countries. 
Mainprnoducersarethe U.S A, ot. S S R.. 
France, Canada, Sweden, Brazil, Venezueis, 
India and Libera, Morocco,Australia. 


40,500, 000 long tons in 1966 - mostly in 
Quebec - Labrador, Share of world market 
has increased rapidly to about 10%, 


The industrialized nations - U.S.A., Japan, 
Western Europe. 

“xcopifor the higher grade ores (€0-65% Fe}, the 
ore is concentrated, and probably pelletized 

at the mine sites. Smelting and refining are 
done where reductants and energy are cheap, 
and are close to the steel consuming centres. 


$10.55 U.S. per long ton, for 51.5% iron 
content, delivered to lower lake ports. 
Pellets containing 63.0% iron content are list- 
ed at $15.88 U.S. per lone ton. 


Iron will continue to be a basic construction 
materialduetoits lowcost, strength,and wide 
uses. High grade natural ores (+60% Fe) 
are being found in many parts of the world. 
Pre-reduction to sinter and pig iron is being 
considered at mine sites where low cost re- 
ductants and energy are available. 


Growth at about 2.0% per annum to about 

680,000,000 million tons by 1990. Canada 
will follow world growth, and prices will 

probably remain constant due to intensive 
international competition. 
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Iron Ore (Cont'd) 


World : Enormous reserves are known throughout 

Reserves the world. The magnitude is in the order of 
200, 000, 000, 000 tons, which would be suff - 
icient for more than 300 years. The Yukon 
reserves are not competitive under the pres- 
ently high production cost conditions preval- 
ent in the territory. 


New Mine - Approximately 12, 000, 000 tons of new pellet 


Production or high grade ore (+60% iron) production 
Requirements capacity must be developed each year to 


meet growth requirements for world demand. 
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Lead (Salient statistics are in Exhikii K-65) 


Mostly in batteries, tetraethyl fluids, elect- 
ricalapparatus, ammunition, piping and type 
metal, and pigments. 


ADOUt 6 236/000 0 2000 bis nin, 1966..cche main 
producers are Australia, U.S.S.R. mead. A. ; 
Mexico, Canada, China and Bulgaria. 


598,000, 000 lbs. in 1966 about 9% of World 
production. Mines are located throughout 
the country. 


Smelters in Europe, U.S.A., Australia, 
Mexico, Canada and Japan. 


Ore is concentrated at the mine site. Smelt- 
ers and refineries are usually located inthe 
heart of major ore producing districts. Fab- 
rication is done in the major population 
centres. 


14. 0¢ per lb. delivered f. 0. b. 


Growth is closely related to automotive 
industry which consumes more than 50% of 
all lead inthe U.S.A. 


At about 2.5% per annum to world total of 
187000,;000, 000: tbe in 1990, Ganadwan 
production will be about 1, 300,000, 000 lbs. 
Prices will follow at 2.5% per annum. 


Some 50, 000,000, 000 tons, sufficient for 
about 20 years, inwidely scattered areas. 
Yukon is an important centre withlong-term 
production potential. 
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Lead (Cont'd) 


New Mine . Approximately 180,000 tons of new con- 
Production centrate (70% lead) production capacity 
Requirement: must be developed each year to meet 


growth requirements for world demand. 
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Molybdenum (Salient statictics are in E “:ibit 
8-7) 


In alloys with steel. 


91, 450, 000 Ibs. 1n 1963, mostly in the U.S. A. 


inereasedito 21,500, 000 lbs. in 1966 from 
834, 000 lbs. in 1963 due to new producers 
in British Columbia. 


The steel producers. 


Ore is concentrated at the mine site. Further 
precessing is a specialized art and is con- 
ducted mainly in the U.S, A, and Europe. 


$1.62 per lb. of contained Mo in ores con- 
centrated to 54% molybdenum content. 


Demand will grow faster than for steel because 
of innovations in the uses of specialty allo ys 
and because of its increasing use in steel. 


Growth rate at about 3.5% per annum to 
216, 000, 000 lbs. by 1990. Canadian pro- 
duction could grow at 6% per annum to 

91, 000, 000 lbs. by 1990. © Prices will in- 
Crease at about 3.5% per annum, 


About 30 years' reserves are generally 
claimed, mostly in Chile, the U.S.A, and 
Canada. Northern B.C, could be the 
world's leading producer in the iong term. 


Approximately 5, 000 tons of new concentrate 
(54% molybdenum) production capacity must 
be developed each year to meet growth re- 
quirements for world demand. 
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Nickel (Salient statistics are in Exhibit 8- 4) 


As an alloying component for specialty and 
stainless steel. 


950,000,000 lbs in 1966, MmOstly in’ Canada, 


468,000,000 lbs. in 1966 - mostly from 
Sudbury, Ont. and Thompson, Man. 


The steel producing nations - primarily 
Voo7n., Japan, Usk. Germany. 


Ores are concentrated at the mine site. 
Smelters are usually located withinthe major 
mining districts. Refineries are generally 
located near cheap power and market centres. 
Fabrication is usually done in the consum- 
ing centres. 


Electrolytic at $1.015 per lb. in carload 
lots, f.0.b. Port Colborne. 


Sulphide ores inNorthAmericaare depleting 
rapidly. The lateritic ores are becoming 
increasingly important. Industry growthis 
closely related to the alloying industry and 
food processing industries. 


Growth rate of 5% per annumto 2,500,000,000 
Ibs. in 1990. Canadian growth will be sim- 
ilar. Prices willprobably continue to in- 
crease to about $1. 30/1b. by 1990. 


Sulphide ore reserves are about 

15,000, 000,000 lbs. sufficient for about 

20 years. Lateritic ore reserves exceed 
those of the sulphide ores but are lower in 
grade and are costlier to process. Lateritic 
nickel occurs in the Philipines, Indonesia, 
New Caledonia, Cuba, Venezuela, Greece, 
and Guinea, 
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Nickel (Cont'd) 


New Mine = Approximately 200,000 tons of new con- 
Production centrate (15% nickel) production capacity 
Requirement must be developed each year to meet 


growth requirements for world demand. 
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Silver(Salient statistics are in Exhibit 8-¥) 


For coinage, ornaments, art, industrial 
application and alloys. 


249,500,000 oz. in 1963 primarily inMexico, 
Peru, U.S.A. Canada and Australia. 


46,645,000 oz. in 1966, largely as a by- 
product from base metals operations. 


All government, and the prime industrial 
nations. 


Ores are concentrated at the mine site. Smelt- 
ing is usually done atlead smelters. Refining 
is generally completed in government con- 
trolled mints. 


$2.09 per oz. 


Increasing industrial uses. 


The high metal price is forcing the with- 
drawal of silver from coinage. 


Growthat 1.5% per annum to about 
360,000,000 oz. by 1990. Canada's share 
willincrease at 2.5%due tothe more aggres- 
sive growth ofthe base metals industries and 
production may be 76,000,000 oz. Prices 
will probably level off at present amount. 


About 3,000,000,000 oz. widely scattered 
- and sufficient for 15 years. Canadian 
reserves of 700,000,000 oz. are generally 
claimed. 
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Zinc (Salient statistics are in Exhibit 8-10) 


In alloys for die casting, galvanized sheet 
and strips, in a wide range of products. 


9,500,000, 000 lbs in 1966. The major 
Producers are the U.S.A. , Canada, 
U.S..S3R).., Australia; Mexico, Japan, and 
Peru. 


10877000) 0001b6."in 1966 from several 
mining centres. 


Smelters inthe U.S.A. pee Sea eee Aan 
Canada, Belgium, Australia, France, West 
Germany and U. K. 


Ores are concentrated at the mine Sites. 
Smelters and refineries are located within 
the major mining centres and in the con- 
suming districts. 


Prime Western at 13.5¢ per lb. delivered 
£204" 


Has growing importance as surface proO- 
tection for iron and steel. Increasing 
popularity in the emerging countries. 


Growth at 2.5% to about 17, 600, 000, 000 
Ibs. in 1990. Canadian production growth 
Similar and reaching 3, 100,000,000 lbs. in 
1990] -Prices will follow. 


About 85,000,000 short tons in Canada, 
U.S. A. , Europe and Australia - sufficient 
for about 15 years. Canadian reservesare 
adequate for about 20 years. The Yukon 
will be an important production centre. 
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Zine (Cont'd) 


New Mine = Approximately 32,000 tons of new zinc 
Production concentrate (54% zinc) capacity must be 
Requirement developed each year to meet growth re- 


quirements for world demand. 
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Petroleum (Salient statistics are in Exhibit 


8-11) (including Natural Gas Liquids) 


Refined to a variety of fuels and lubricants 
and feedstocks for petro chemicals; fuels 
for domestic, industrial heating and for 
transportation comprise over 90% of total 
use. 


13 Billion barrels estimated for 1966. The 
main producing areas are the Middle Ea st, 
United States, Soviet Union and Venezuela. 
Canada ranks 9th among producing nations. 


0.405 Billion barrels estimated for 1967; 
about 40 percent exported to the U.S.; 
Canada is about 85% self sufficient in pro- 
duction although about 36% of domestic 
demand (demand east of the Ottawa Valley) 
is served by imports. 


All industrialized nations. Canadian ex- 
ports go to U.S. midwest and north west 
by pipeline. 


Usually near centres of population and 
industry; crude oil usually moves in bulk 
quantities from producing areas to mark- 
ets. 


Canadian wellhead prices range from $1. 80 
to $3. 25 per barrel depending on crude 
characteristics and field location. High 
gravity Alberta crude is delivered to Ontario 
for approximately $3. 10 per barrel includ - 
ing transportation charges. Middle East 
crude oil prices set international compet- 
itive prices. 
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Petroleum (Cont'd) 

Outlook z Petroleum industry historically character - 
ized by Oversupply, and shut in Productive 
Capacity. Other energy sources Particularly 
nuclear power and natural gas will prove 
strong competition in selected market seg- 
ments. Yukon oil would be at a severe 
transportation cost disadvantage in the 
existing Canadian markets; but could be mark- 
eted competitively via pipeline to Skagway in 
Pacific international markets. Liard Basin 
and Mackenzie delta 1970 wellhead prices 
would likely be $1.60 to $1.90 per barrel. 


Projected = Demand will likely continue to grow at healthy 
Consumption rate of about 6 percent per year as more 
& Prices nations become industrialized. World re- 


quirements could be 50 billion barrels annual- 
ly by 1990 with prices rising only slightly 
above current levels. Jumbo tanker move - 
ments will continue to reduce bulk transport 


costs. 
World ~ Estimated at over 385 billion barrels in 1966 
Reserves - a 32 year life index; occurrence is wide- 


spread throughout the world; 62% of reserves 
are in the middle east; 2% in Canada not includ- 
ing 300 billion barrel potential of Athabaska 
tar sands. Canadian exploration activity is 
shifting north and to coastal areas. 
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Natural Gas (Salient statistics are in Exhibit 
8-12) 


Mainly usedas a domestic heating fuel and 
industrial energy source; alsoas raw mat- 
erial for plastics and fertilizers. 


Estimated at some 22, 000 billion cubic feet 
(BCF) in 1966. Main producer is the U.S. ; 
Middle East produces large volumes incon- 
junction with Petroleum - but little is used 
as fuel and is not in the above estimate. 


1,400 BCFin1966 - continuing the 6 percent 
growth rate trend started in 1962; prior to 
the average annual growth rate was 23. 5% 
per year. Most production in Alberta and 
North east B. C. Canada exports about 40% 
of production to U.S. mainly to the north- 
we st. 


Households, energy intensive industries, 
thermalpower generation - a favoured fuel 
if economical. North America consumes by 
far the largest amount in the world. 


Located near productionareas. Consider- 
able amounts of natural gas liquids and 
sulphur are recovered fromnatura! gas in 
preparing it for pipeline transportation to 
markets. 


Canadian wellhead prices generally 10¢ to 
20¢ per 1000 cubic feet (MCF). Consumer 
prices vary considerably withdistance from 
source and type of service contract and have 
generally risen rapidly in Canada during 
the 1950's, Average price ranges from 
about 35 cents per MCF to $1.00 per MCF 
for industrial and domestic sales respect- 
ive ly. 
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Natural Gas (Cont'd) 


Outlook - Con tinued healthy demand growth but strong 
competition from oil electricity for home 
heating. Any substantial reserves discover- 
ed in the Yukon should have little difficulty 
in finding markets on this continent; and 
could possibly compete in the orient with 
Middle East gas. Currently unutilized ~ 
Middle East reserves could become more 
important with the advent of liquid methane 
movement by ship, which is now technically 
and in some cases commercially feasible, 


Projected - 3, 000 BCF in Canada by 1990 withas much 
Consumption againexportedto U.S. Average annual rate 
& Prices of growth 6.1%. Moderately increased 


prices projected. 


World - Proven Canadian marketable reserves in 

Reserves 1966 estimated at 49, 269 BCF or 38, 6 
years life index, 43. 8 years probable. 
Reserves of at least 3, 000 BCF would likely 
be required to justify marketing Yukon 
natural gas beyond the Yukon borders. 
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COPPER 1950-1990 
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GOLD 1950-1990 


te 
~ 
=a at 
| ma re | iE = 
Seneeeecesl EP 
x ets ! 
+ => — 
= ===> Se 178 
Paes ear se 
er*y 
= Total World S==s== 2%? === 
= SS ee = = = = 
= : : 
= : = = 
oar Fone = == : -- 
===: : 
as ==: == 
at = 
oe a oe aes 
=o alees =o 
1 
on 2cce = 
} | | [ | | 
= = = = 
7 222222 
= Canada ¢ : oes = a. 2: 
= SS OO = 
== =2== 
: = 
——— 
= = =e 


 sotoubo1d 
pesonuO said to enoillimM 


A 


' 
>’ 


, 


; } 
a 
aa a ee 
‘ ; 
~< 
> 


102 
1 


1) ' hia 
T ane 3 : 
ae Bee 
in 7 Nd hal mye ; 7 
ie] 7 C3 i r 
eon | 
. | ttete7 o> ‘ 
- : see 
& 5 i +4 >i- 
S| 47 ' +4- 
ag ian 
s bi + 4-4 
. . L a seas 
; Hebe Eb 
: : } ie rot 
= | if 5 
A | | a7 
: Te 


nT); . 
.30 eniT 19q DF “- 


mw wi a> 
9% '° 
errTitiitittt 1 
rit Mt itt 
SK IRBSTERTE CRESS 
4 8 Saeeeses eas ee 
is iegaceescee: 
Beeee\' = neue » 
ages! Pe 
b< Hoe Hs 
ane pes “ 
SAA 
ane & oe ae 2 
5 re ] : 
eins aE 
a itt « = 
a fH i 
- wl am im 4 t= 
en et 
(12 fiw Coo 
. He ig Oe 
tt * a. ee i 
Pi phe) © 444 = 
2 (REAR CATR eee Fe 
ae cnaeegueerbactee 
Lips. Recuuenas 
pie rt gece see 
Be! Skee 
a aa H selene ease ia 
—_— eel . + | = 
ee > 
steht © 
Seosssscabecccaguns 
7 Be! 1 ft 1 | 
rt + rt T- seemeee 
jaaee ese eeS +44 
‘ rt rT Pree 
SASSER SSHR ASSES See TE : 


 - wae! wk 


Production 
Millions of Long Tons 


Price 
2U-o- per Li. T. 


1, 000 


100 


10 


EXHIBIT 8-5 
IRON ORE 1950-1990 
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LEAD 1950-1990 
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CHAPTER 9 


ANALYSIS OF THE YUKON MINERAL INDUSTRY 


Resources 


The Yukon is characterized by a broad diversity of 
mineral occurrences scattered throughout the lerwitory. To 
date, the main showings have been found where access has 
been relatively easy. The deposits currently being developed 
are those predominantly rich in lead, zinc, silver, asbe stos, 
and copper minerals. Local conditions which give rise to 
relatively high production costs allow only the high grade de- 
posits to be considered for mining purposes. Among the 
large scale operating mines the cut-off grade is dependent 
upon trucking distance from Whitehorse and is estimated at 
$14.00 per ton of ore provided the concentration ratio exceeds 
6 to 1. The cut-off grade in small operations can vary 
between $30 to $60 per ton of ore. Because of these restrict- 
ions there are a number of deposits that have ample tonnage 
for possible future mining operations; however, they are now 
dormant and await improved conditions before production 
plans can be considered. 


The mineral deposits that are in less active stages 
of development than the asbestos and lead-zinc ones are those 
containing nickel, coal, iron ore, and molybdenum. These, 
with the exception of the Crest iron ore deposit, have notbeen 
explored to a large extent and very little information is avail- 
able about their processing characteristics, geological struct- 
ure, and origin. Considerable field work will be necessary, 
and must be encouraged, to develop these into commercial 
prospects. 


The copper-nickel area near Quill Creek is schedul- 
ed for an increase in exploration activity this year. Nickel 
showings have also been detected in the Selwyn Mtns. but 
access into this region is presently difficult. There is alsoa 
strong likelihood of finding porphyry type molybdenum-copper 
ores in the Wolf Lake and Kluane Lake areas. 
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Coal of a sub-bitumous and bitumous grade is wide- 
Spread and occurs in approximately 10 large areas in the Yukon, 
The best known of these deposits is at Carmacks which has 
been mined on a small scale for nearly 40 years, The other 
areas have not been explored extensively, despite suggestions 
that coking coals may be expected, and very little research 
data is available about these coals. The: veryhighcost ofhydro- 
electric power generation in the Yukon Suggests that thermal- 
electric power from coal may be quite competitive and is 
worthy of serious consideration, In addition, this development 
would utilize a natural resource that would otherwise be 
unexploitable. A 300 MW thermal plant would consume one 
million tons of coal annually and the coal mine would provide 
direct employment for more than 300 personnel, 


Industrial minerals are of litle interest in the Yukon 
because of the small local market for such minerals. Gypsum, 
barite and limestone are known to occur throughout the southern. 
half of the Yukon. Their development is unlikely in the near 
future unless mass industrialization Occurs. 


Oil and gas have been sought in the south-east near 
Bear Creek, in the central region on the Eagle Plain and Peel 
Plateau, and in the far north near the Mackenzie River delta. 
Thus far, gas and oil have been found but definitive results 
have not been divulged. The regions are generally considered 
to have some gas and oil potential but they will require con- 
Siderable exploration expenditures for further development. 
More intense activity is unlikely unless maior oil or gas fields 
are discovered in regions adjacent to the Yukon which would 
justify pipeline extensions from Alberta. 


The Government measures that are most likely to 
stimulate new exploration in the Yukon are those which will 
tend to lower the costs of exploration - such as the construct- 
ion of development roads and airfields in presently inaccess- 
ible areas, The formation of a long term mineral development 
policy and the need for a comprehensive mineral resources 
inventory would also be highly desirable. 


Mine Development 


Mining in the Yukon commenced at the turn of the 
century and was founded on a very high-grade alluvial gold 
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occurrences in the Klondike. These gold findings have since 
been largely depleted; however, the philosophy of working 
high-grade ore deposits have continued to the present day. The 
reasons that high grade ores are emphasized are the difficulty 
of access, the very high costs of exploration, developmentand 
production, the long distances to the established markets and 
high transportation charges. 


Until recently the operators’ outlook was a short- 
term one and there have been few producers with announced 
long-term mining intentions in the Yukon. The United Keno 
Hill and Yukon Consolidated Gold operations persisted for over 
25 years, but always ona short-term basis, The new Cassiar 
and Anvil operations, on the other hand, are planned to pro- 
duce for over 20 years due to enormous ore reserves and 
favourable market conditions. They have also been responsible 
for the construction of modern mining camps in what was 
formerly wilderness country. 


Additional large orebodies like Clinton and Faro 
are likely to be found and they will be brought into production 
if they are rich enough. The presently marginal deposits, and 
subsequent discoveries of similar ores will remain dormant 
until the conditions that contribute to high costs are relieved. 
The most important relief measures that can be considered 
presently are those that will lower the presently high costs of 
electric power, freight and housing. 


Phys ea Conditions 


The main physical conditions that influence the 
mining industry in the Yukon relate to climate, physiography 
and location. The climate imposes extra capital requirements 
for insulation and heating, as well as special considerations 
for the equipment that must operate under severe weather 
conditions, This latter problem increases in intensity as one 
moves northwards from the 60th parallel. The permafrost 
zone creates additional engineering considerations that also 
increase capital costs. The regional climatic conditions 
influence townsite development and special safety measures 
must be provided to ensure reliable public utilities services. 
The climate affects the people who have to work in the region, 
especially during the long wintery days, when the desire to go 
south for a holiday is very strong. These conditions suggest 
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that the population and mining companies in the Yukon are 
subjected to additional capital costs which are estimated at 
20% more than in southern British Columbia. Higher living 
and operating costs are also experienced by the populace | 
because of special maintenance and extra heating requirements 
in the Yukon. The net result is that considerably more mater- 
ials and supplies are required for operations and existence 
than elsewhere, and the 11% Federal Sales Tax on building 
materials and supplies tends to compound an already high cost 
problem. 


The St. Elias and Coast Mtns., trending in a north- 
westerly direction, are a barrier to the desired southwe sterly 
flow of traffic from the Yukon towards the Pacific Ocean. This 
problem is technically serious because of the nature of these 
mountains which among the highest mountains in North America, 
they are infested with glaciers, and plunge steeply into the 
Pacific Ocean leaving very sheltered areas available for Pot 
ential port development. Physiographical restrictions suggest 
that practical transporation routes from the Yukon must arc 
south-easterly into British Columbia before suitable access 
routes can be found to reach possible tidewater ports. Asa 
result, haulage distances from ore deposits in the Yukon 
will probably be longer than they would be otherwise without 
interference from the formidable mountain systems. Inherent- 
ly higher freight costs can therefore be expected by Yukon 
operators unless some equitable means of relief can be 
devised to improve the Yukon's competitive position with 
respect to other mining centres. 


The Yukon is isolated from the rest of Canada and 
it is a long distance from most traditional Canadian consuming 
centres. Vancouver is at least a day's distance by air from: 
Whitehorse; Toronto is about two days away. The pursuit of 
business in the Yukon requires that delays be provided for 
communications and travelling; these aspects add to the cost 
of doing business in the Yukon. The trend to high speed 
aircraft will relieve this problem, but measures must be 
devised to reduce the cost of communications with the outside 
world. 


The closest custom smelters are more than 1000 
miles from the mining districts of the Yukon. Because of its 
isolation in the north-west corner of North America, the 
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Yukon Territory is somewhat deprived of Canadian markets 
and its best potential lies in the Pacific regions, primarily in 
Japan and the western U.S. centres which are more than 

2500 miles distant. The smelter locations in the Pacific 
region are shown in Exhibit 9-1, and it is readily apparent 
that Yukon mining companies must bear extra freight costs 

to reach these distant points. This situation can be relieved 
only by attracting a smelting company to the Yukon - this may 
be a difficult task but not an impossible one to accomplish as 
a long term objective. 


The Transportation Problems 


Several alternative schemes have been proposed by 
various bodies for extending railroads and highway systems 
into the Yukon to serve the mining industry. The rail routes 
suggested to date are the following: 


ie Extension of the Pacific and Great Eastern Railway 
from Prince George, B.C., northwards to Cassiar 
and Watson Lake, and possibly to Ross River, Mayo 
and Crest. This route, approximately 1000 miles 
long, would connect with the east-west mainline 
of the CNR at Prince George. 


his The northwards extension of the CNR from 
Hazelton, “B.C. , to Telegraph Creek; Cassiar; 
Watson Lake, Ross River, Mayo and Crest. This 
route would also be approximately 1000 miles in 
length and would connect with the east-west main- 
line system. 


3. A new railway line from Haines to Haines Junction, 
Carmacks and Ross River. This route would be 
approximately 400 miles long and would serve the 
Ross River lead-zinc district. 


4. The eastward extension of the Alaska R.R. from 
Fairbanks to Clinton Creek and Dawson, adistance 
of about 250 miles, and extensions further east- 
ward to Crest via Mayo and to Ross River via 
Carmacks. 
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53 Conversion of the White Pass and Yukon R. R. 
system from its present narrow-gauge track to 
standard-gauge and extending it in three directions 
from Whitehorse - namely to (i) Ross River, (ii) 
Carmacks, Mayo and Crest, and (iii) Burwash 
Landing. 


These five alternatives pose complex issues of a 
legal, financial, international, political, and regional develop- 
ment nature. Extensive feasibility studies are needed to 
rationalize the best means of serving the Northwest Region 
adequately and the Yukon effectively. 


Main highway and road networks in the Yukon are 
presently contemplated by the Department of Northern Develop- 
ment. The British Columbia Government is presently extend- 
ing its present road network from Stewart to Telegraph Creek 
and ultimately to Atlin and Cassiar where they will meet the 
existing road systems extending southwards from the Yukon. 
An access road from Dawson has been extended 70 miles 
northwards towards Fort Macpherson, and ultimately to Inuvik 
and the Coppermine area in the Northwest Territories. The 
extension of a road westwards from Yellowknife to the Canada 
Tungsten Mine is also under consideration. 


The present committments for road building in the 
Yukon and the Northwest Territories are however, approx- 
imately $10 million per year - of this amount perhaps one 
third is destined for work inthe Yukon. With road building 
costs presently at about $50,000 per mile for gravel surfaced 
highways, the present budget provides only 70 miles of new 


roads per year in the Yukon and 130 miles in the Northwest 


Territories. At this budget rate the ambitious road-building 
programs for the North will take many decades to complete. 


The Yukon Territory needs an extensive network 
of development roads to facilitate exploration in presently 
inaccessible areas - at least 2000 miles of such roads would 
be desirable in the Yukon during the next ten years. A case 
may therefore be advanced for the construction of low cost 
development roads built initially tolesser standards than those 
for the current highway construction program. The construct- 
ion of such roads at $20,000 per mile would require a separate 
$4,000,000 annual budget to achieve this goal. 
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A regional approach to mining development through- 
out Alaska, Yukon, Northwest Territories, and Northern B,C, 
is necessary to rationalize complex transportation systems 
and port facilities that are needed to stimulate mining develop- 
ments throughout this entire territory. 


External Market Forces 
ae eee ee ee 


The indicated world ore reserves for asbestos, 
lead, and zinc are presently expected to be depleted within 20 
years. Under these circumstances keen exploration interest 
can be expected in areas known to contain such minerals. The 
Yukon happens to be such an area, but the products from the 
mines must be deliverable to tidewater ports at competitive 
costs to stimulate international attention towards further large 
scale mine development in the Yukon. 


The establishment of a mine is usually costly, and is 
done to fulfill long term marketing contracts and production 
objectives. The expected ore grade and metal prices have 
some influence on the decision to open a mine but new mining 
projects are generally not justified unless the recoverable ore 
grade is sufficiently high to permit profitable Operations under 
depressed metal prices. As a result short-term fluctuations 
in prices and ore demand will affect the timing and location 
aspects for new mine developments and exploration efforts; 
such changes, however, do not seriously influence the establish- 
ed and soundly~based mining operations. The regions and ore 
deposits that offer the best profit potentials to the mine develop- 
ers will undoubtedly be the ones to receive favourable attention. 
An improvement in the Yukon's competitive position would be 
a great inducement for accelerating mine exploration and 
development there in view of the highly favourable prospecting 
areas within its borders. The uncertainties of market fluctuat- 
ions can be overcome somewhat by inviting and encouraging the 
establishment of mining companies that are well connected in 
the production and sale of primary mine products. 


The present open pit ore grade at Anvil represents 
metal values of $34.00 per ton at the present prices. ‘The 
lowering of lead and zinc prices by 1¢ per lb. to 13¢ per 1b. 
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would lower the contained metal values by about $2. 00 per ton; 
a 50% drop in silver prices back to the $1.00 per oz. level 
would decrease the ore value by another $1.00 per ton. Both 
of these reductions would probably be absorbed by Anvil and 
the company is likely to be profitable even at a 25% reduction 
in metal prices. The New Imperial mine, however, witha 
lower ore grade of $14.00 per ton could not stand a similar 
price drop as easily as Anvil. The importance of improving 
the present disadvantages of the mining industry is self- 
evident - only in this manner can the mines be assured of 
survival under depressed conditions. 


Smelting 


The only foreseeable opportunities for secondary 
industry in the Yukon are for the concentration and smelting 
of local mine products. These are logical considerations 
because ample reserves for lead-zinc-silver, and iron ore 
are proven, and because low-cost energy in the form of coal 
or electric power is potentially available in the large quantities 
needed by such secondary industries. 


The lead and zinc smelting capacities in Canada and 
in the world are continually increasing to meet the growing 
demand for these metals; consequently, a new smelter comp- 
lex is usually always under consideration for some ideal locat- 
ion somewhere in the world. These proposed facilities require 
many years of planning and construction before they can be put 
into operation and they are not built upon casual speculative 
decisions. 


Canadian lead bullion smelter Capacity increased 
from 190, 000 short tons in 1960 to 244, 000 short tons in 1967 
while production rose from 159, 000 tons to nearly 200, 000 
tons. Slab zinc smelter capacity imcreased from 287, 000 tons 
in 1960 to 510, 000 tons in 1967 while production rose from 
261, 000 tons to nearly 380, 000 tons. The production trends 
Suggest the possibility that another 100, 000 tons of leadsmelt- 
ing capacity and 150, 000 tons of zinc smelting capacity may 
be considered in Canada within the next 10 years. 


The Yukon, with its large ore reserves of lead and 
zinc ores, is a suitable candidate as the next smelter location 
in Canada provided that various deficiencies are overcome. 
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These deficiencies relate to the availability of suitable carb- 
onaceous reductants, cheap electric power and freight rates, 
and a rail system linking the smelter with a tidewater port. 
Without prior assurances and federal assistance on a massive 
scale, these deficiencies stand little chance of rapid improve- 
ment. 


Another possibility for secondary processing is 
related to the iron ore mining industry and the production of 
pellets and pre-reduced iron ore sinter. This possibility, 
however, is more difficult to achieve in the Yukon because the 
inherent disadvantages are more critical for iron ore than for 
lead-zinc. Iron ore is a low priced commodity with a low 
profit margin that cannot tolerate abnormal costs, except 
perhaps in the case of some natural high grade ores. Success- 
ful mining operations; are usually very large scale andhighly 
efficient ones producing between 5 to 10 million tons of com- 
mercially acceptable products annually, These require large 
amounts of capital and reasonable access to ports capable of 
handling bulk cargos and berthing large ocean carriers. The 
iron ore reserves in the Yukon are immense low grade deposits 
that rank among the largest known to occur anywhere in the 
world. Their main problems pertain to (i) access, as a general 
rule, (ii) concentration and pelletizing, and (iii) quality, such 
as phosphorus contamination in the case of the Crest deposit. 
The quality aspect of the Crest ore can be overcome by con- 
centration and pre-reduction techniques according to research 
work which demonstrated that the phosophorus content in the 
metallized product can be reduced to acceptable commercial 
level. This feat, however, can be achieved commercially only 
if a suitable and cheap reductant is locally available. Coal 
occurrences have been reported nearby; unfortunately, very 
little information is available on their quality and reserves, 
and they should be explored as expeditiously as possible for 
the sake of enhancing the prospects of an iron ore mining 
industry. The quality problem does not apply to the ironform- 
ation being developed by Selwyn Exploration Ltd. near Clinton 
Creek but considerable exploration and metallurgical research 
must be undertaken to support the feasibility of mining operat- 
ions - this deposit can be a strong contender for iron ore 
mining in the Yukon. 


A review of the Labrador-Quebec iron ore develop- 
ments indicated that they were under consideration for some 
15 years before production commenced in 1952. One should 
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Similarly expect to look into the distant future to justify aniron 
ore venture in the Yukon. It would be unreasonable to expect 
Such a development without participation by some major steel 
producers in the world. The evolvement of a steel-making 
complex in the Yukon is unlikely at this point in time because 
the present trends to locate such facilities in the large steel 
consuming centres. The provision of reliable reserves to 
Supply iron ore for such steel plants, however, isa long term 
consideration for which the Yukon can qualify, provided its 
environmental deficiencies are overcome. By the same token 
the long range planning precess should Span a period of 25 to 
50 years, rather than a shorter one, if it is to be an effective 
guide to mineral development in the North. The corrective 
measures for attracting an iron ore industry to the Yukon could 
take some 10 to 15 years to implement and an iron ore industry 
is unlikely there before 1985, This fact, however, should not 
detract attention from the objective which should be pursued 
energetically. 


Problems in Perspective 


The points of view of at least seven groups of people 
have a bearing on the level of activities and development of 
the Yukon, These are: 


1- Federal Government 
2- Local Government 
3- Mining Population 
4- Service Industries 
5- Prospectors 
6- Promoters-Entrepreneurs 
T- Mining Companies. 
i, Federal Government 


Due to its responsibility for the Yukon, the Federal 
Government is faced with many problems that are somewhat 
different from those encountered in the rest of the country. 
The population is very small in the Yukon, but basic services 
must be provided by the Government to this community as they 
are provided elsewhere. These services are understandably 
costly because of the distances that mustbe linked, The costs 
of administration and the capital needs to provide baSic facilit- 
ies are unusually high on a per capital as wellas on aunitcost 
basis. The problem faced by the Government is to ascertain 
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a minimum level of support that it is prepared to provide under 
any conditions. The Federal Government's problem and oblig- 
ations can be relieved in part by striving for the creation of a 
self-supporting economy in the Yukon. This is impossible to 
achieve without a drastic increase in the economic potential 
through industrialization and new employment. The mining 
industry appears to offer excellent Opportunities for such 
industrialization in the Yukon. 


There is a suspicion that present cost-benefit studies 
merely point to the justification of pumping public funds toareas — 
which private industry has already commenced to develop. The 
present criteria appear to prevent justification of high-risk 
undertakings such as remote airfields and development roads 
in presently inaccessible and unexplored areas. The current 
approach to such studies should be reviewed because it seems 
to be a narrow one witha short term outlook that ignores the 
broader multiplier effect that success can bring upon the total 
Canadian economy. 


z. Local Government 


With only 15, 000 people presently in the Yukon 
Territory of some 200, 000 sq. miles, the population base is 
too small for self-sufficiency. The local government cannot 
improve its economic base without a massive infussion of 
people and capital - the mining industry appears to be the most 
likely one to permit this. The mining industry however, must 
find deposits with ample profit potential before it can be stim- 
ulated to develop mines. The imposition of taxes, suchas the 
11% Diesel Fuel Tax, on diesel fuel used in off-highway equip- 
ment tends to discriminate against the mining industry and 
causes hardships which must undoubtedly work against the best 
long term interests of the Territory. 


2 Mining Population 


Mining communities within the Yukon itself, and in 
relation to other mining districts in Canada are isolated, and 
long distances prevail between them. The miners’ cost of 
living is high and must be met by wage premiums and other 
considerations. The isolated nature means that recreational 
facilities must be provided to prevent possible boredom and 
disinterest in the region. The miners! families face education 
problems that tendto separate the families from their children 
at early high schoolages. The scope of accommodations and 
range of commodities available in the Yukon communities are 
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very limited, and the small .market potential at present results 
in very high-priced goods, 


As a result of these circumstances it appears that 
Special income tax incentives may be warranted not only for 
the mining companies, but also for the miners, skilled tech- 
nicians, administration staff and prpfessional personnel need- 
ed to operate mines in the Yukon. The trend. towards mech- 
nization will result in a need for increased skills among the 
available population. The presently small population suggests 
that large numbers of skilled workers will have to be imported 
to meet the demands for personnel required by an accelerated 
development program. The ability to attract large numbers 
of skilled people to the Yukon will be impaired by the general 
shortage of such personnel in most mining districts in Canada. 
Special features must be devised to overcome this problem 
which could be the most serious one facing the Yukon. Some 
of these features could be the creation of a Federal agency to 
provide rental houSing,ahd the gradual conversion of the labour 
force from atransient ohe to a permanent one. The creation 
of job opportunities for women in the mining areas and the 
importation of mature females for these jobs might also be 
considered as a means of improving general conditions in the 
Territory, 


4. Service Industries 


The service industry operates primarily from 
Vancouver and Edmonton because resident facilities are un- 
justifiable under present conditions in the Yukon. The cost 
of maintaining the supply lines, inventories, and services is 
an added burden creating extra costs that are passed onto the 
mine operators. Little improvement is possible in the level 
of locally available services until large scale industrialization 
occurs in the region. 


5 Prospectors 


The prospector faces the normal difficulties of 
climate and physiography. He further faces costly transport- 
ation problems~ because access roads are scarce, navigable 
rivers are few, and because conventional small-float aircraft 
are impractical in many of the areas which are of mineralogical 
interest. Furthermore, the working of interesting showings 
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requires the haulage of heavy equipment and supplies through 
difficult terrain - all of this consumes extra time, effort and 
money:. In general, the inaccessibility of the region, the absence 
of detailed geological maps, and high-cost transportation 
systems are discouraging factors that prevent his emphasis on 
low grade deposits that would be commercial elsewhere. The 
level of assistance available to prospectors in the form of 
grants would hardly compensate for the extra inconveniences ~ 
he now faces in the Yukon. Measures designed to lower the 
prospector's operating costs may be just as effective as in- 
creased subsidies to him. 


6. Promoters-Entrepreneurs 


The centre of financial support for new mining 
ventures at the exploratory stage is largely in Vancouver and 
Toronto. Those with the financial resources are interested in 
high risk situations that offer high pay-off possibilities. Under 
present conditions the Yukon is a high risk area because of 
its remoteness and internal access problems. The required 
return on investment expected by these people for high risk 
mining ventures is not usually available in the Yukon except 
in situations that involve high grade ore deposits. Consequent- 
ly, the general level of interest towards the Yukon among 
promoters-entrepreneurs is less than would apply elsewhere 
in favourably developed mineral districts. The extra costs 
required for exploration activities are factors that work 
against the Yukon because the same amount of dollars could 
cover more ground somewhere else in the country, 


These people play an important role in the develop- 
ment of the mineral industry by grub-staking prospectors and 
by financing prospect developments in the very early stages 
in virgin territory. Their participation in the Yukon mineral 
industry is vital and should be encouraged by improving the 
adverse conditions. 


Te Mining Companies 


The desire for long term positions in -mineral 
resources, and the ability to make an adequate level of profit 
for their shareholders are prime considerations for mining 
companies. Higher compensation levels and fringe benefits 
are required to attract managers, technicians, and skilled 
operators to remote areas suchas the Yukon, and this can 


9=13 


RESOURCES 


ENGINEERING 


a oie wol 
> Soamtalaas Yo evel 


om: 
os een ri Prtaddekig 
eo édua hoasezs 


| aT : ss (iim GS eo @ ‘in "" a 
: a ; fe 248 piord 88 
r gnimiets oem tu¥ ita es aren . a? 
; hes YsvGoaneV &i ylegsel @t ogee Yrofstolqsts spree asy 


at hetestetal $75 asotyoset [siousail sift Aitw- osoitT “etaoreT 
rein ,abitHidierog to-ysq Magi 18ite tadt snomautte Awin rly tet 
to serssed so18 Adis dgid 6 at nodwY erly anoitibsos tngeotq 
betivpss sdT .armaldo1g B2993% lence tnt bis esenstomiei ati 
Seit rigid tot aluoeq Seed? yd betoaqze imemttesvat mo mibie+ 
iqoaks nahn’ sit di sideiieve yYlewéy Jom ef astuinev gniaion 
~insupssioD -stleoqab sto sb$zg Sgif eviovai tad) anoiantie ai | 
yuoms nodrY oct abirswot fasrsiai lo love! letenag oft yl 
‘sustweals yiqqs bluow madi seo! a} exusmetgotine-ersioniory 
sleop sttxe odT 8 etoittiaib isteqdion beqolaysb yldsruovel ar 1 
wrow Jad) atolos] +18 eettivitos noletoiqus 101 hstivpes 
bho» ersifeb to tnvems sen6? ed? seGaced nodwY $c) Janisgs 
Yuna sAi af qaio svedwamoa Ragoty stom t9vO2 


bas erbioaqeotg guitste-ditg yd vttavbai ferofio: edt to taam 
aggere vitss yrov sdf af einsmiqolaveb 199q 807g goionsait yd | 
fetoaicn aodyY sAf of? notisegibhisg tied? syrotitisd digitv ai  , 
sag gaivotagrmi a bogstyoons bead Bivorte bas [stiv el yrataubai 
a ‘BaoHibaos setevbs 


| 
)- 
-qelevel edt ri slor tesiwoqei ds yalq siqosq seedT 


asinasgqmod gniciM 4 


Jlaseoniia. at seeieog miz9i gaol tot stiesb edT 
tietg lo isvoel siampebe ns eclam 63 YtHids $d? bas ,es21v0801 
gelato te2 sol Bieblenos eming sts exeblods+sda tisdd tol 
e7Peass sgeitt base alsvel AcHsansqraios tsdgit .esicagmos 
Bbellité bas .ansizindssd ,2tsgensrd tostNe 6} boxivpss sts 
wBy aids bas aoAlyt of e6 lowe ase%s storie o} @¢rolstego 


affect profitability in small ventures. The high extra product- 
ion costs that must be borne by present mining companies are 
noteworthy factors that prevent such companies from show- 
ing more interest in the Yukon. The inherently high cost levels 
must be reduced if mineral development is to be accelerated 

in the future. 
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CHAPTER 10 


GROWTH POTENTIAL OF MINERAL INDUSTRY 


The growth potential of the Yukon mineral industry 


is dependent to a large extent upon the measures taken to 
alleviate those conditions which contribute to the present high 


costs. 


This potential is most easily described in terms of the | 


value of mineral production as reported by the Dominion 
Bureau of Statistics. At least three cases or possible circum- 
stances are foreseeable and each would result in a different 
level of projected mining activity as noted in Exhibit 10-1; 
these cases are: 


Case 1l- A continuation of the present high cost conditions 


Case 2- 


into the foresseable future. This assumes that only 
the presently commercial type ores will continue to 
be mined and that new discoveries of such ores will 
be made in the future. 


Correction of the high cost conditions as expeditiously 
as possible to permit substantial long term improve- 
ments. This assumes the following: 


i) construction of a standard gauge railroad in the 
Yukon and access to an ocean port by 1980 with 
reduced freight rates. 


ii) low cost electric power production at Carmacks 
from local coal, and reduced rates for electric 
power. 


iii) an ample population, and permanent skilled 
labour available throughout the Territory. 


iv) a well developed infrastructure financed by the 
governments. : 


v) a continuation of the mining of presently commer- 


cial types of ores and the expectation that further 
new discoveries of such ores will be made. 
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Case 2- Cont'd 


vi) new mining developments will include the mining 
of presently marginal types of ores, and the 
expectation that further new discoveries of such 
lower grade ores will be made. 


vii) mining of iron ore to commence in 1985, and 
the availability of low cost fuel and reductants 
for pelletizing and pre-reduction. 


viii) a favourable investment climate will continue in 
the Yukon indefinitely as a result of attractive 
development incentives and taxation rates. 


Case 3- An intermediary position between Case 1 and Case2 
under the assumption that some of the present high 
cost conditions are only moderately improved. 


Each case is reviewed briefly in the following 
discussions; the projected annual production potential is 
illustrated in Exhibit 10-1. 


Case 1 Projections to 1995 


Under Case 1 assumptions the value of mineral pro- 
duction in the Yukon will probably increase to $50. 0 million 
in 1970, and to $85. 0 million in 1975 as a result of the new 
mines of Anvil, Cassiar, and New Imperial. The production 
mix in 1975 is likely to be the following: 


Mine Product Quantity Value 
Lead concentrates 135, 000 tons $26. 0 million 
Zinc concentrates 240, 000 tons 36. 0 million 
Asbestos bales 60, 000 tons 10. 0 million 
Copper concentrates 25, 000 tons 6. 2 million 
Gold 20, 000 “oz. 0. 8 million 
Silver 3, 000, 0U0 az. 6. 0 million 
Total . $85.0 million 
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New production beyond 1975 is likely to grow at 
3-1/2% per annum and will result from expansions at the 
present mines and from occassional new high grade ore discover- 
ies, Production values are likely to reach $140. 0 million in 
1985 and $200. 0 million in 1995. A modest growth is projected 
under present high cost conditions which favour the develop- 
ment of high grade deposits that can withstand temporary 
adverse conditions. 


Case 2 Projections: to 1995 


Under Case 2 assumptions, the value of mineral 
production in the Yukon will probably increase to $50. 0 
million in 1970, and to $85.0 million in 1975 as a result of 
the new mines of Anvil, Cassiar, and New Imperial. The 
projected production values until 1975 are the sameas in Case 1 
because the benefits of the corrective measures are not likely 
to be experienced until after 1975; it is therefore unrealistic 
to expect the mining of presently marginal type ore deposits 
before then. 


Beyond 1975 a compounded growth rate of 11% per 
annum is probable until 1985, with production value then at 
$240 million arising from the presently commercial and 
presently marginal type ore deposits. Growth prospects 
beyond 1985 for these two categories of ores will probably be 
in the order of 3-1/2% per annum, with production value rising 
to $300 million in 1995, 


Iron ore mining in the Yukon could not commence 
before 1985 because of the enormous amount of time needed 
for general planning and construction of the railroad, ocean 
port, townsites and mining plants. Withironore developments 
in progress the growth rate beyond 1985 for total mineral 
production would probably be at 7-1/2% per year until 1995 
when production values could be $480 million. 


Under the assumptions of Case 2, the production 
mix in 1995 is estimated to be the following: 
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Main Products Quantity Value 


Lead concentrates 402,000 tons $ 77.4m 
Zine concentrates 726,000 tons 106.5m 
Asbestos bales 178,000 tons 25. d0x4 
Copper concentrates 75,000 tons 18.9m 
Pelletizedironore concentrates 12,000,000 tons 180.0m 
Molybdenum concentrates 10,000 tons Ti. 5m. 
Copper-Nickel concentrates 40,000 tons 16.0m 
Tungsten concentrates 3,000 tons 6.0m 
Gold 40,000 oz. 1.6m 
Silver 8,700,000 oz. 17.4m 
Coal 2 DUGOUOU tons: "2. Ur 

Total $480. 0m 


This projected production value represent the 
optimum mineral potential of the Yukon and is based on current 
metal prices in terms of 1968 dollars. It is based on the 
further assumption that many new commercial ore deposits 
will be found which are not yet known to exist in the Yukon, 
namely those containing molybdenum, porphyry copper, and 
nickel. This mineral production would represent the mining 
of some 42, 300,000 tons of ore at about 21 mines. The number 
of employees directly on the mines' payrolls would be in the 
order of 8,250. Some 354,000 KW of electric power capacity 
would be necessary for the mines alone. 


The attainment of this level of production by 1995 
would require exploration and capital expenditures of nearly 
one billion dollars by private industry over the next twenty 
years; a similar amount of public funds over the same period 
of time would probably be required for roads, railroads, port 
facilities, basic utilities, municipal services, townsites and 
other related public needs. Attainment of this optimum annual 
mineral production potential would require the close coordination 
of development activities by Government and private industry. 
A prior expression of intent by the Government to provide the 
basic infrastructure would probably accelerate the rate at 
which private industry would follow with mining developments 
in the Yukon Territory. 


Case 3 Projections to 1995 


Under Case 3 assumptions there is little likelihood 
of significant cost improvements for the mining industry. 
Production values would probably approximate those for Casel, 
rising to about $200. 0 millions annually in 1995. 
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Petroleum and Natural Gas 


Major discoveries of oiland gas were reported recently 
in Northern Alaska on the Arctic slope at Prudhoe Bay about 200 
miles west of the Yukon border. The discoveries were made in 
a thick widespread sedimentary basin stretching some 700 miles 
eastward from Point Barrow, Alaska, to Liverpool Bay in the 
Northwest Territories; the basin also includes the Arctic 
Plateau and Plain, Yukon Plateau, Peel Plateau,and Eagle Plain 
in the northern Yukon. This major discovery will probably 
accelerate the pace of Northern exploration activity which is 
already gaining considerable momentum. The rising level of 
exploration activity, coupled with a high success ratio thathas 
been encountered in the small number of wells drilled to date, 
leads to the observation that this sedimentary basin could become 
an important oil and gas producing area in the next ten totwenty 
years. 


The problems of competitively marketing crude oil 
from this presently remote area could be solved only by proving 
up large volumes of reserves and developing production facilities 
to the extent necessary to justify large capacity pipelines to 
southern Alaska for subsequent tanker shipment to the U.S. West 
Coast markets, or directly to the U.S. Midwest. Production 
capacities in the order of 1; 000) 000"To 17500) 000 barrels per 
day, and pipelines exceeding 36" in diameter would therefore 
be required to effect significant production and transportation 
economies. With the overall demand growth in the United 
States offering a potential for 1.5 to 2 million barrels per day 
in additional requirements by 1980, it is more likely to expect 
Alaskan production to find a market in the U.S. rather than in 
the Far East where Middle East crude can now be laid down for 
about $2.00 per barrel. The movement of such large volumes 
of crude from Arctic regions over long distances would not be 
unique and formidable undertakings in the world considering the 
achievements made in this field by scientists and engineers in 
thre WS. 3. ik. 


Considering the small size of the potential industrial- 
energy market in the Yukon, in relation to the scale of product- 
ion required to achieve competitive marketing of Arctic Slope 
petroleum in North America, it is most unlikely that new oil 
refinery operations would be justified near the source of product- 
ion to competitively provide refined petroleum products (in spite 
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of their current high prices) for the Yukon market. On the 
other hand, natural gas produced in the Arctic Plain could 
conceivably be an important industrial fuel in the Yukon, pro- 
viding a competitive alternative fuel to local coal for thermal 
electric power generation. A 300 MW thermal plant would 
require approximately 75 million cubic feet of natural gas per 
day and it could produce power for 5 to 6 mills per KWH with 
gas delivered to it at 20¢ per thousand cubic feet. An iron 
ore pelletizing operating would require about 3.5 gallons of 
fuel oil per ton of pellets produced; consequently a 10 million 
tons per year plant would require one million barrels of oilper 
year or approximately 3,000 barrels per day. Alternatively, 
natural gas requirements for the above plant would approach 
15,000,000 cubic feet per day. Although such an iron ore 
operation is a large one by today's standards, the fuel require - 
ments for it are small in relation to the amount of fuel that 
would be available from an economically sized unit. 


The overall oil and gas production potential of the 
Yukon Territory, as measured by the area overlain by favour- 
able sediments, is small in relation to that of the neighbouring 
areas. The total area underlain by such sediments in the 
Yukon is only 43,000 square miles versus some 555,000 square 
miles in the Northwest Territories and Arctic Islands combined. 
In addition, the mainland exploration acreage held under oil 
and gas permits in the Yukon is small and has been relatively 
constant compared to the large and growing area of permit 
holdings in the Northwest Territories and Arctic Islands. 
Because of its location a Yukon based petroleum industry could 
also face more difficult marketing and transportation problems 
than would be expected in either Alaska or the Northwest 
Territories. Given the industry's present greater interest and 
activities in these adjacent areas, it is likely that the latent 
potential for oil and gas production in the Yukon will not be 
fully explored or developed within the next ten to twenty years. 
Insofar as petroleum and natural gas exploration activity are 
interrelated, the full exploration of latent natural gas potential 
in the Yukon is also likely to lag behind some presently more 
promising areas of the U.S. and Canadian North. 


Significantly increased exploration activity could be 
expected in the Yukon only if enormous reserves are proven 
in the neighbouring areas within the next 10 years, and if 
delivery facilities are built to handle large volumes of northern 
oil and gas via pipeline and ocean tankers to distant markets. 
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Under the assumption that favourable developments will occur 
throughout this Arctic sedimentary basin, it is reasonable to 
project some oil production from the Yukon in the distant future. 
Production could commence in 1990 and build up gradually to 
about 20 millionsbarrels perygyear by 1995: This production 
would be valued at around $1.50 per barrel in today's currency. 
Oil production could therefore add $30 million dollars to the 
projected annual mineral production potential of the Yukon by 
1995, increasing the total annual potential to $510 million. 
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GENERAL ASSUMPTIONS FOR PROJECTIONS 


(The assumptions and projections herein are based solely on 
the opinions and judgements of the authors from interviews, 
literature research, and field investigations. ) 


l- 


Improved conditions can be expected by the mining 
industry, - namely a railroad, low cost power, and 
favourable incentives. 


Mine production values represent the contained . 
metals in concentrates at current metal prices in 
terms of 1968 dollars. 


The Mine Index Numbers do not describe the 
identity numbers of the major and inferred ore 
deposits referred to in Chapter 6. 


No smelting facilities are included. 


Supporting Service Industry requirements will 
be equal numerically to the number of employees 
required for the projected mines. 


Exploration expenditures from 1970 to 1995 would 
approximate $10 million annually under the 
improved conditions. 


No revenues from commercial natural gas and 
oil production are contemplated during this 
period. 


Local Carmacks coal will be the source of 
electric power generation. 


New discoveries will be made, replacing 
depleted ore reserves. 
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EXHIBIT 10-1B 


GENERAL ASSUMPTIONS FOR PROJECTIONS 


Projected General 
Mine Index Area 
Number Location 
1 Dawson 
Z Mayo 
3 Mayo 
4 Whitehorse 
5 Clinton. Cr. 
6 Ross River 
7 Clinton Cr. 
8 Carmacks 
7 Mayo 
10 Whitehorse 
ri Ross River 
Zz Burwash 
75 Clinton Cr. 
14 Wolf Lake 
15 Macmillan P. 
16 Carmacks 
LZ Frances L. 
18 Snake R. 
19 Clinton Cr. 
20 Clinton, Gr. 
a | Watson L. 


Expected 
Mine 
Products 


Placer Gold 

Placer Gold 
Silver-Lead- Zinc Conc. 
Copper-Gold Conc. 
Asbestos Bales 
Lead-Zinc-Silver Conc. 
Asbestos Bales 

Coal 

Silver-Lead- Zine Conc. 
Copper-Gold Conc. 
Lead-Zinc-Silver Conc. 
Nickel-Copper Conc. 
Asbestos 

Molybdenum Conc. 
Tungsten Conc. 

Coal 

Lead-Zinc-Silver Conc. 


Pelletized Iron Ore Conc. 


Asbestos 


Pelletized Iron Ore Conc. 


Copper-Gold Conc. 


Projected Year 
of First 
Production 


Cz 


a _ — 


*C - Current Producer 
**P - Plant under Construction 
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EXHIBIT 10-1C 


GENERAL ASSUMPTIONS FOR PROJECTIONS 


Expected Annual Mine 
Projection at Full 


Capacity 


20,000 oz. gold 
10,000 oz. gold 
6,000 tons lead concentrate 
3,000 tons zinc concentrate 
2,500,000 oz. silver in above 
concentrates 
25,000 tons copper concentrate 
60,000 tons asbestos bales 
130,000 tons lead concentrate 
240, 000 tons zinc concentrate 
1,200,000 oz. silverin above 
concentrates 
30,000 tonsasbestos bales 
1,000, 000 tons coal 
6,000 tons lead concentrate 
3,000 tons zinc concentrate 
2,500,000 oz. silver in above 
concentrates 
25,000 tons copper concentrate 
150, 000 tons lead concentrate 
290,000 tons zinc concentrate 
1,500,000 oz. silver in above 
concentrates 
40,000 tons nickel-copper 
concentrates 


60,000 tons asbestos bales 
10,000 tons molybdenum 
concentrates 
3,000 tons tungstenconcentrates 
1,000,000 tons coal 
110,000 tons lead concentrate 
190,000 tons zinc concentrate 


Metal Content 
in Concentrate 


69% Pb 
54% Zn 


25% Cu 


69% Pb 
54% Zn 


70% Pb 
60% Zn 


25% Cu 
69% Pb 
54% Zn 


15% Ni 
10% Cu 


54% Mo 
65% WO3 


69% Pb 
54% Zn 


1,000,000 oz. silver in above concentrates 


9, 000, 000 tons pelletized ironore conc.65%Fe,0. 5%P 


28,000 tons asbestos bales 


3, 000, 000 tons pelletized ironore conc. 65% Fe 


25,000 tons copper concentrate 


25% Cu 


10,000 oz. goldinabove concentrates 


Current 
Unit Value 
$ Canadian 

$ 

38. 00/oz. 
38, 00/oz. 
0. 14/1b. 
0. 2357 9b. 


2.000: :oz2 
Oxn50/1bi 
150. 00/ton 
0; 14) Ib; 
0. 135) Ub; 


2200/0z. 
150. 00/ton 
6. 00/ton 
0. 14/1b. 
0: 1357 Ve 


2MO00/ Oz: 
0. 50/1b. 
On 1417 Ih: 
0. 13571: 


2. 00/oz. 


1..00/ 1bt 
0. 50/1b. 
150. 00/ton 


i 2eipe 
. 50/ 1b. 
. 00/ton 
, bef: 
0.01 Shy dbs 
2. 00/oz. 
14. 75/ton 
150. 00/ton 
16. 00/ton 
0. 50/1b. 
38. 00/oz. 
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EXHIBIT 10-10 


GENERAL ASSUMPTIONS FOR PROJECTIONS 


Expected Annual Mine 
Projection at Full 


Capacity 


20,000 
10, 000 

6, 000 
3,000 

2, 500, 000 


25,000 
60, 000 
130, 000 
240, 000 
1, 200, 000 


30,000 
1, 000, 000 
6, 000 
3,000 
2, 500, 000 


25,000 
150, 000 
290, 000 

1, 500, 000 


40, 000 


60,000 
10, 000 


3,000 

1, 000, 000 
110, 000 
190, 000 

1, 000, 000 
9, 000, 000 
28, 000 


oz. gold 
oz. gold 
tons lead concentrate 
tons zinc concentrate 
oz. silver in above 
concentrates 
tons copper concentrate 
tons asbestos bales 
tons lead concentrate 
tons zinc concentrate 
oz. silverin above 
concentrates 
tons asbestos bales 
tons coal 
tons lead concentrate 
tons zinc concentrate 
oz. silverin above 
concentrates 
tons copper concentrate 
tons lead concentrate 
tons zinc concentrate 
oz. silver in above 
concentrates 
tons nickel-copper 
concentrates 


tons asbestos bales 
tons molybdenum 
concentrates 


tons tung stenconcentrates 


tons coal 
tons lead concentrate 
tons zinc concentrate 


Metal Content 
in Concentrate 


69% Pb 


54% 


25% 


69% 
54% 


70% 


60% 


25% 
69% 
54% 


15% 
10% 


54% 


65% 


69% 
54% 


oz. Silver in above concentrates 


tons pelletized iron ore conc.65%Fe,0. 5%P 


tons asbestos bales 


Zn 


Cu 


Pb 
An 


Pb 
Zn 


3,000, 000 tons pelletized iron ore conc. 65% Fe 


25,000 tons copper concentrate 


25% 


10,000 oz. gold inabove concentrates 


Cu 


Current 
Unit Value 
$ Canadian 

$ 

38. 00/oz. 
38. 00/oz. 
Of 14/1b. 
0.135/ 1b. 


2000/o0z. 
0. 50/1b. 
150. 00/ton 
0004 / Tb: 
0. 135/1b. 


2800 / oz. 
150. 00/ton 
6. 00/ton 
Od / Tb: 
09085 /1b. 


2000/ oz. 
0. 50/1b. 
OA / Vb: 
0.0185 / Ib. 


2400) / oz. 


12 007 tb: 
0. 50/1b. 
. 00/ton 


S627 Ub: 
¢50 fib 
. 00/ton 
. 14 / Tb: 
0). 135/ fb. 
2.00/oz. 
14. 75/ton 
150. 00/ton 
16. 00/ton 
0. 50/1b. 
38. 00/oz. 
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EXHIBIT 10-1D 


GENERAL ASSUMPTIONS FOR PROJECTIONS 


Mine Estimated Annual 
Index Mining Capacity 


Number of Approximate 
Employees Capital Required 


Approximate 
Electric Power 


Number’ in Tons of Ore _ $ Millions _Capacity Required 
KW 
| 1, 000, 000 300 aie mres 0) 5,000 
Z 500, 000 150 ie 2,000 
3 100, 000 300 5.0 5, 000 
4 700,000 200 20.0 10;, 000 
5 750; 000 300 Ze 0 10, 000 
6 1, 500, 000 300 60. 0 10, 000 
7 375,000 100 100 5, 000 
8 1, 200, 000 300 1520 10, 000 
9 109, 000 300 5.0 5, 000 
10 700, 000 200 20.0 10, 000 
1] 1, 800, 000 400 (Poy) 12, C00 
iz $50, 0100 400 20.0 7,000 
T3 750, 000 300 2500 10, 000 
14 2, 750, 000 700 5020 25,000 
iS i 250,000 400 1520 15,000 
16 1,200,000 300 LOO 10, 000 
17 1, 200, 000 200 50.0 8, 000 
18 18, 000, 000 2,000 300. 0 120, 000 
19 375, 000 100 10.0 5,000 
20 7,000, 000 800 90. 0 50, 000 
Fax 700, 000 200 20.0 10, 000 
Total 42, 300, 000 8, 250 $ 828. 0 354, 000 
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EXHIBIT 10-18 


GENERAL ASSUMPTIONS FOR PROJECTIONS 


Mine Approximate Annual Probable First 
Index Production Value at Year of Full 
Number Full Capacity Capacity Operations 

1 $ 800, 000 Current producer 

Z 400,000 Current producer 

3 6, 700, 00.0 Current producer 

4 6, 300, 000 1969 

5 9,000, 000 See 

6 62, 400, 000 1972 

v6 4,500, 000 1976 

8 6,000, 000 179 

9 6,700, 000 1980 

10 6, 300, 000 1981 

1] 74,500,000 1983 

12 16,000, 000 1984 

13 9,000,000 1984 

14 17, 500,000 1985 

5 6,000, 000 1785 

16 6,000, 000 1986 

17 51,000, 000 1988 

18 148, 000, 000 1988 

19 4,200, 000 1997: 

20 32,000; 000 1993 

Patt | 6, 700, 000 1995 

Total $480, 000, 000 


Note: a) Estimated production value in 1970 is $ 50,000,000 
b) Estimated production value in 1975 is $ 85,000, 000 
c) Estimated production value in 1985 is $240, 000, 000 
d) Estimated production value in 1995 is $480, 000, 000 
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